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AUTOUATIC ST£AH EBGIIIE. 

In the accompanying illuatratioM we present front (Fig. 1) 
and back (Fig. 2) views of an automatic steam engine, built 
at Mount Vernon, Ohio, which may be considered aa the re- 
sult of the first successful effort to construct, in the West, 
a complete machine of this description, not only combining 



cylinder head, slides, pillow block, and feet for foundations, 
by an elliptic arch in one castinpf of pleasing design ; each 
pound of material being so placed as to produce the best re- 
sults. To this is securely bolted the casting containing the 
steam jacketed cylinder and steam chest. This joint is made 
broad and the surfaces truly scraped to each other, so that 



manded by the load upon the engine. Its principle of con- 
struction is such that no variation of pressure or change of 
load can alter the revolutions, and yet the speed cfin be va- 
ried at the will of the engineer at any desired moment. 

Economy is claimed to be effected by the use of a steam 
jacket, by means of which the metal of the cylinder is kept 




all the requirements necessary to give the most economical 
results, together with a positive and sure regulation, but at 
tlie same time equalizing, in workmanship, material, and 
design, the best productions of Fasten shops. 

Without entering into the mechanical details, which are 
clearly sliown in our engravings, we have but to call to the 
notice of our readers the special advantages which the man- 
ufacturers claim for this particular form of engine. The 
desirable points of stability and durability, it is stated, are 
secured by the use of the Surdo bedplate, wherein are united 



COOPER'S AUTOMATIC STEAM EN&IKE. 

when completed it is as though the structure were of one 
piece. This principle of construction allows for the free ex- 
pansion of the cylinder when heated by the steam, thereby 
avoiding all strain on the foundations, while the engine re- 
mains as perfectly in line, with the same clearances, lap, and 
lead, when at work hot as when set cold. 

Regulation of the speed is effected by the governor, mea- 
suring at each stroke the exact volume of steam at boiler 
pressure which shall be admitted to the cylinder to do the 
work for that stroke, and which, at the same time, is dc- 



at a higher temperature than the steam doing work inside, 
thereby preventing condensation. The valves are provided 
with flat wearing surfaces, which have been proved the best 
for continual tightness. Instantaneous closing of the cut-off 
is effected by the direct pressure of the steam upon a piston ; 
and, lastly, a high rate of expansion of the steam takes place 
i n the cylinder, whereby the full amount of heat is deve- 
loped into work. 

We are informed that actual practice and tests prove these 
engines capable of giving within ten per cent of the full 
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theoretical power of the indicator diagram, and a develop- 
ment of a horse power on Sy'L lbs. of coal per hour. They 
are now being placed in factories under a guarantee of from 
3 to 3i lbs. of soft coal per horse power per hour, and in flour 
mills on a consumption of 35 Ibfi. of coal per barrel of flour. 
These results are produced by steam from the ordinary tubu- 
lar boilers with good natural draft. For further information 
address the manufacturers, the John Cooper Engine Manu- 
facturing Co., Mount Vernon, Ohio. 
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OUB COAL D£FOSITS,-TH£IS FOBUATION AND EXTENT. 

Among the manifold, but at the same time most striking, 
proofs of a providential care during numberless past ages, 
preparing our planet for the future abode of highly intelli- 
gent beings, are the coal deposits. Without these all our 
modern material progress would be utterly impossible, and 
the human race; would have remained in the stationary con- 
dition in which it was, in regard to all industrial pursuits, du- 
ring tlie many centuries which preceded the discovery of the 
inestimable utility of coal. 

Let us first consider that the kind of fuel used in former 
ages is totally inadequate to supply the present enormous 
wants of all our many steamships, locomotives, stationary 
steam engines, and domestic warming and cooking arrange- 
ments ; and secondly that the amounts of coal consumed by 
these reaches most astounding figures, which are continually 
increasing. If then we make a visit to a coal region, descend 
into the mines, gather all the information we can obtain 
about the subject (which is the result of all kinds of explo- 
rations in regard to the vast coal deposits and the manner in 
which this valuable mineral is distributed), we become dumb- 
founded at the immense quantities stored up and buried in 
the bowels of the earth. We are compelled to admire the 
way in which it was kept safe, for millions of years, out of 
danger of combustion or deiterioration by atmospheric influ- 
ences, till the time arrived when man, driven by the need of 
more fuel than contemporaneous vegetation could afford, 
commenced to utilize this mineral. We find with wonder 
how its cropping out here and there served as a hint, and a 
means of drawing man's attention, and how it led him to 
look, for more material of the same kind, deeper down. 

A rough estimate of the quantities of coal now known to 
exist, within a circle of less than 200 miles radius of the com- 
mercial and manufacturing cities of New York and Philadel- 
phia alone, reveals the fact that at the present, and even 
with an increased consumption, there is coal enough for 
some thousands of future centuries, and if to this is added 
the known coal fields of western Pennsylvania, Ohio, Illi- 
nois, Indiana, Iowa, the Pacific Coast, etc., our amazement 
at and admiration of such a providential care, for thousands 
of generations yet to be born, become boundless. 

We read, in some of the older geographies, that the coal 
regions are confined to the temperate zones, and especially to 
those parts peopled by the most advanced nations, that is, 
to Europe and North America. Such an assertion is simply 
based on the assumption that all the existing coal fields have 
been discovered, which is totally unwarranted. New coal 
fields are found almost daily in different parts of the world, 
even in the tropics ; and now China appears to be as rich in 
coal as the United States east of the Mississippi. From its 
similarity, in geographical position to the eastern plateau of 
the other great continent, this fact appears, a priori, to be 
very probable. 

It is highly interesting to consider, from a geological point 
of view, the natural agencies by which such masses of car- 
bon have been collected and stored up for future use. It is 
evident that, at a pe^'iod of our earth's existence, all the hy- 
drogen burned up and formed steam, which later condensed 



into water, also that all the carbon burned up and formed car- 
bonic acid. At the temperature of the red heat, indeed, and 
above it, the affinity of carbon for oxygen surpasses almost all 
other chemical affinities, and for this reason carbon and a 
red heat are practically used to reduce oxides, that is, to rob 
them of their oxygen. The carbonic acid thus formed (un- 
like the steam, which condensed into water and formed the 
ocean) remained as a (fas in the atmosphere and contained al- 
most all the carbon in existence, as at the present time al- 
most all the hydrogen in existence is contained in the 
waters. 

As carbon is the main ingredient of plants, in fact the 
basis on which the cellular vegetable structure and growth 
depend, an atmosphere so rich in carbon as to contain all 
that there was of it was exceedingly favorable to vegeta- 
tion ; add to this a greater heat of the earth's surface (being 
partially supplied from below) and a consequent very moist 
atmosphere, and it is no wonder that vegetation did flourish 
in a manner so luxurious that it is difficult for us to form a 
conception of the same except by visiting the tropical for- 
ests of the present day. Great changes in the different 
levels of the earth's surface often swept the piled up rem- 
nants of such forest vegetation into lower basins, where 
they were covered with water, afterward with deposits of 
this water containing lime and other ingredients ; other lay- 
ers of vegetable matter succeeded, and other layers of min- 
eral or earthy deposits ; and in this way many strata were 
piled up and the different future coal measures formed. 
These only required first the solving agency of the water, 
exclusion from air, proper temperature, and pressure, to be 
slowly changed into the black mineral, so rich in carbon, 
which we now call coal. Not only does the coal itself show 
its vegetable origin, but chemical experimenters have suc- 
ceeded in making coal artificially, by placing wood in the 
conditions in which it was supposed that Nature placed the 
remnants of the ancient forests when the coal was formed; 
the correctness of the above theory of the coal formation 
was thus practically verified by experiment. 

As we are as yet very far removed from a complete know 
ledge of the number of coal fields and the quantities of car- 
bon they contain, we know nothing of the amoant of car- 
bon thus eliminated from the atmosphere by the power of 
sunbeams on vegetable life. It is thus impossible to estimate 
what proportion of carbonic acid gas was once pDssessed by 
our atmosphere ; we know only what has been left, and this 
is fully sufficient for veget,\tion. It is by weight a little 
less than one thousandth part, and as carbonic acid, COj, con- 
sists of 6 parts carbon to 10 of oxygen, our atmosphere con- 
tains in weight nearly one three-thousandth part of carbon. 
Estimating the atmospheric pressure at 14^ lbs. per square 
inch, or in round numbers 2,000 lbs. per square foot, every 
square foot of terrestrial surface supports an amount of car- 
bon equal to one three-thousandth part of this, or two thirds 
of a pound of carbon. As a square mile contains 27,878,400 
square feet, every square mile supports two thirds of this or 
18,595,600 lbs. of caitbon. Considering the earth as a globe, 
which is correct enough for our purpose, its surface is, ac- 
cording to the formula 4 r ^"i equal to 4 x 4,000^ x 3'1416, 
or very nearly 201,000,000 square miles, which gives nearly 
4,000,000,000,000,000 lbs. of carbon. Estimating the land as 
one fourth of the earth's surface, it would be 50,000,000 square 
miles, which, when covered with 4,000,000,000,000,000 lbs. 
coal, shows 80, 000,000 lbs. to the mil«,orvery nearly 3 lbs. per 
square foot. As a cubic foot of coal weighs on an average 150 
lbs., 3 lbs. coal are the 50th part of one foot thick, or very near- 
ly one quarterinch. The amountof carbon still in the atmo- 
sphere would therefore,if extracted, form a layer of coal over 
all the lands of the earth of one q uarter of an inch thick. We 
know already so much of the deposits that we are aware that 
the coal existing would do much more than that ; therefore we 
may conclude thrt our atmosphere once contained more than 
double the present amount of carbonic acid gas, while the 
quantity of this substance combined with lime, forming the 
extensive lime rocks and many other carbonates, shows that 
the amount was once even much larger than this, so much 
so as to be unfit for the higher species of air-breathing 
animals ; and the natural operations of past ages, referred to, 
served thus the double purpose of making the atmosphere as 
well as the terrestrial surface adapted for the conditions 
which are now being fulfilled, according to the evident plan 
of an intelligent Providential Power. 



ELECTBICAL I'IBE ABMS. 
Professor Samuel Gardiner, Jr., the man who lights the 
Capitol at Washington by electricity, has invented a 
method of discharging fire arms which dispenses with 
gun locks and all that sort of machinery. Within the 
handle of the pistol or gun he has a galvanic battery, 
or a Leyden bottle and a rubber to produce electricity. 
Thence a wire extends to the cartridge, the arrangement 
being such that on pressing a pin with the finger, a spark of 
electricity enters the cartridge and fires the powder. Now, 
if the Professor will only make one more improvement, 
namely, shoot the ball by electricity without gun or powder, 
he will distance all competition, and add new laurels to his 

already distinguished fame as an electrician. 

•_«_* 

BISULPHIDE OF CABBON. 
In the manufacture of illuminating gas, lime is used as a 
pur ifier, to arrest the fumes and compounds of sulphur, which 
become mixed with the gas in the process of distilling the 
coal. This lime becomes charged with sulphur and other mat- 
ters. A new method, by Julius Kircher of this city, for pro- 
ducing bisulphide of wrbon from the above waste of gas-ma- 
king establishments known as gas lime, consists in mixing the 
gas lime with equal parts of clay, loam or sand, subject- 
ing the same to heat in a closed retort, which expels the 



sulphurous vapor, and conducting such vapor over charcoa 1 
heated to a light red. In the passage of the sulphur vapor 
over the coal the requisite carbon is supplied, one part, by 
weight, of carbon uniting with two parts of sulphur, forming 
bisulphide of carbon. This being now hot is in the gaseous 
state, but assumes the liquid form when cooled by refrigera- 
tion with cold water. 

Bisulphide of carbon is a very peculiar liquid. It is very 
clear and brilliant. In respect to light it is highly disper- 
sive and refractive, and excellent prisms may be marie by 
filling triangular shaped bottles with the fluid. It may also 
be used as a sieve to separate the heat from light. For ex. 
ample, if we dissolve a little iodine in a bottle of bisulphide 
of carbon, and place it in the path of a sunbeam, the heat 
rays will pass readily through, but the rays of light will 
not. The natural odor of bisulphide of carbon is not 
unpleasant, as may be ascertained by opening a bottle of the 
liquid and applying the organ of smell. But when a little 
air mixes with the bisulphide vapor, a most disgusting odor, 
which might be termed the concentrated essence of rotten 
eggs, is the result. 

Bisulphide of carbon boils at 118'j° Fahr., has never been 
frozen, is used for thermometers, for dissolving India rubber 
for making ice and refrigeration, and latterly for obtaining 
motive power from the waste heat of the exhaust steam of 
ordinary steam engines. The Ellis bisulphide of carbon en- 
gine, heretofore described in the Scientific Asierican, is 
worked wholly by exhaust steam ; and, in an example 
given by us on page 270, the power derived from this ex- 
haust steam exceeds that obtained from live steam. The 
steam engine indicated 14 horse power, the exhaust steam 
being ordinarily allowed to escape up chimney. But when 
! the exhaust steam was turned into the bisulphide of carbon 
[ engine, it yielded 22 horse power. Thus the same quantity 
of coal which ordinarily yielded 14 horse power, was, by 
j the interposition of bisulphide of carbon, made to yield 36 
horse power. As we before remarked, bisulphide of carbon 

is a very peculiar liquid. 

■•-••>-« 

A OAS-FBOFELLED BOAT. 

Mr. William A. Leggo, of Montreal, Canada, is the author 
of a novel method of propelling vessels, designed especially 
for canal boats, to overcome the difficulties of horse towage. 
He discards steam wheels, ropes and other common contriv- 
ances. All that Mr. Leggo uses is a large bent pipe which 
is attached to the stern of the vessel, the mouth of the pipe 
beirg placed under water, pointing stern- wise. The pipe 
rises to the deck, and at the upper end of the pipe is a gas 
light and valves that open inward for the admission of hydro- 
gen gas and atmospheric air. As soon as enough hydrogen 
and air have entered, to wit, two parts of hydrogen to one 
of oxygen, the mixture takes fire from the gas light, an ex- 
plosion ensues, the valves are closed, and the great pressure 
produced finds vent at the mouth of the pipe, acting against 
the water and driving the boat ahead. Tlie valves then 
open again, the gases flow in, a new explosion takes place, 
and so on. These explosions follow with as much rapidity 
as the motions of a steam engine piston, and thus the boat 
soon acquires a regular velocity. Whether the manufacture, 
cost, and storage of the gas, and the working of the gaseous 
motor, will equal the economies and conveniences of steam 
power and its propelling appurtenances remains for Mr. 
Leggo to ascertain by trial. But we think he will find that 
steam is the cheapest and simplest motor, take it all in all. 
The same amount of fuel that he requires to produce the gas 
and work the gas engine will yield a greater amount of use- 
ful motive power if used in connection with a proper boiler, 
engine and propeller. 

■»->»»-». 

AN OBJECTION TO THE LABOE TELESCOFE ANSWEBED. 

One of our correspondents makes, on page 341 of our cur- 
rent volume, a well founded remark in regard to the practi- 
cal use of the million dollar telescope, namely, that the 
apparent motion of the heavens is increased in the same 
ratio as the magnifying power of the telescope with which we 
contemplate the heavenly bodies. This is correct, and we 
will estimate this increase : When, for instance, using a 
magnifying power of one thousand diameters, the apparent 
motion, which actually is only about a quarter of a degree 
(equal to the sun's or moon's radius) per minute, becomes 
then equal to a motion of 350' per minute, or 4° per second, 
or 360° in 1 minute 27 seconds, in fact equivalent to a velo- 
city equaling that of the whole firmament in 1 minute 27 
seconds. It is evident that, when the images of the heavenly 
bodies fly across the field of the telescope with such velocity, 
nothing can be seen, much less carefully observed. Ills 
comparison of observing a flea, on the periphery of a wheel 
revolving ten thousand times per second, while sitting on 
another wheel, turning four thousand times in the same 
short period, is rather exaggerated. The most sanguine 
expectation is to bring the moon apparently to within 8 
miles, which corresponds to a magnifying power of 30,000, 
and this may be as easily controlled as astronomers now con- 
trol the present powerful telescopes, by simply mounting 
them equatorially, that is. attaching them to v. main axis 
which is placed parallel to the axis of the earth, and giving, 
by means of properly regulated clockwork, to this axis a 
rotation contrary to that of the earth, but with the same 
velocity, that is, one revolution in 24 hours. In this way, 
the two motions neutralize each other, and the telescope 
stands motionless in space, at least as far as concerns the 
daily terrestrial rotation. The fixed position of the earth's 
axis and the great distance of the stars makes the effect of 
the earth's yearly motion totally imperceptible, when the 
stars or the further planets are the objects observed. 

In regard to the moon's apparent and real motions, our 
astronomers have also solved the problem of regulating the 
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motion of the telescope, so as to follow the moon perfectly ■ 
This was necessary in order to make the admirable lunar 
photographs, such as those with which Mr. Rutherfurd and 
Dr. Henry Draper (both of New York city) have enriched the 
scientific world. The same principle, applied to the million 
dollar telescope, will keep any mountain crater or other ob- 
ject on the moon's surface exactly in the center of the field 
of the instrument ; the only precaution to be observed will 
be that everything is to be constructed with the utmost 
care, as evidently all little defects and aberrations produced 
by the apparatus will beccme magnified in proportion to 
the power of the lenses. As the motion of each planet is 
perfectly known, having been the subject of the most rigid 
calculation, the means of keeping each planet in the center of 
the field of any telescope, however great its power, is a sim- 
ple mechanical problem, founded on mathematical data and 
of as easy solution as is the case with the moon's motion ; it 
is, in fact, easier, as (he moon shows more of such irregular- 
ities than the planets ; while at the same time, by her greater 
proximity, these eccentricities are more perceptible to us 
than those of other heavenly bodies at greater distances. 

^x*.^* 

THE VIENNA EXPOSITION. 
The great show, from all accounts, is still in a chaotic state 
of confusion, and the reports of the correspondents of Euro- 
pean and domestic journals, written from Vienna, indicate 
that but slow progress is 1 eing made toward reducing the 
contents of the vast building to anything resembling order. 
Visitors are few, averaging barely 10,000 a day, and these 
have to pick their way through a wilderness of packing 
cases and among a Babel of workmen, with no better reward 
for their labor than a sight of half finished trophies or 
jumbled mixtures of goods, destitute of arrangement and 
still covered with their protecting screens. " Judging from 
the efforts made in some parts of the buildings," says one 
correspondent, " the exhibits will jnly be in order a little 
while before it will be time to restore them to their packing 
boxes." Another writer clings to the hope that the 1st of 
July will find everytliing complete, while a third, taking a 
more despairing view of matters, doubts if the show will 
ever be finished, and strongly advises Americans contempla- 
ting a trip to Vienna to defer their journey for at least two 
months. 

THE GEXERAI, OFFICIAl, CATALOGUE 



has been recently issued by the Austrian government, but 
the lists ar,3 imperfect, and the United States, Spain, Portu- 
g.il, and a large portion of the German section are entirely 
omitted. At present Austria has the largest number of ex- 
hibitors, 7,300, the majority of whose products relate to tex- 
tile industries and clothing; Hungary is next, 4,629; then 
France, 3,508 : and Germany, 2,4'i9. England has 784 ex- 
hibitors, principally of machinery. Salvador ends the list 
with but 5, presenting specimens of her productions. Of 
the various groups, that devoted to substances of food as 
products of industry is best represented, by 3,653 entries. 
The fine arts are badly neglected, the exhibitors in the four 
groups devoted to the subject numbering but 8, and all com- 
ing from Russia. The total number of people contributing 
to the show is summed up as 24,014. This catalogue, though 
deficient in many respec'.s, is the best information available 
at present upon the extent of the exhibits, though of course 
its figures indicate the personnel of the participators in the 
exposition without relating to the number of objects they 
may display. At some future time it will be corrected ; and 
its statistics, when including those of the nations above 
mentioned as omitted, together with such additional contri- 
butions as may come from China and the Asiatic countries, 
the West India Islands, and other as yet not fully represent- 
ed localities, will doubtless be materially altered. 

WITHIN THE ROTUNDA 

is the scene of the greatest activity. The great central 
transept is almost entirely in order, and is furnished with 
rich draperies and cases of textile fabrics. In the center 
the great fountain is rapidly approaching completion, but 
its design cannot yet lie determined. Most conspicuous are 
the stearin trophies, which may well be taken for polished 
marble and which are exquisite in design and workmanship. 
One consists of a high column with gilded and black pol- 
ished pedestal, capital, and bands, surmounted by a huge 
ball of white stearin. Another is a complete temple formed 
of the same material, which has six columns each ten feet 
high; within is a figure of the Goddess of Peace. Engi- 
neering' n correspondent, from whose graphic report we draw 
the main facts herewith given, notes a large number of gen- 
eral exhibits comprising arms, clocks, ivory articles, etc., 
which in the absence of detailed particulars are of no special 
interest to the American reader. Lavassiere etfils, of Paris, 
copper workers, display an odd trophy, occupying a space 
some 30 feet square. The area is enclosed by walls of bur- 
nished bars and copper tubes arranged in groups of different 
lengths so as to present a somewhat castellated appearance. 
These tubes are cutaway in (he center of two sides so as to 
leave entrance ways. Over the front portal is secured a fine 
piece of copper work — probably part of a vacuum pan — 
which forms a domed metallic canopy ; around are arranged 
various kinds of copper and brass work, fire box sheets, 
fittings, etc. Pollak of Vienna displays a huge structure 
made with great skill and ingenuity entirely of variegated 
matches. Faber exhibits his world famed pencils, and a 
rival manufacturer, immense urns of polishei plumbago. A 
portion of the 

SUGAR MACHINERY 

has been set up in the machinery hall. This dasra of appa- 
ratus may be divided into two sections ; that for making 
sugar irouj cane, and thAt relating to the beet root manufac- 



ture. There Is also in addition a very interesting exhibit of 
a plant for extracting the saccharine matter from potatoes 
and other vegetables. In the first division Heckmann of 
Berlin displays a magnificent vacuum pan 10 feet 3^ inches 
in diameter, the top of the brass dome of which, as it rests 
on its platform, is over 37 feet from the floor. It is made 
entirely of copper and in only five pieces. The upper part 
is dished out of one sheet of copper ; the middle part of the 
body down to the flanges is built out of another ; the lower 
body, which is nearly cylindrical, is made out of a third, and 
the two bottoms, each out of a single piece. The pan con- 
tains 645 square feet of heating surface and twenty- five 
complete rings. 

F. Aders, of Magdeburg, has the finest apparatus for the 
manufacture of beet root sugar. The boilers resemble ma- 
rine boilers standing side by side, and are simple wrought 
iron cylinders 8 feet 3 inches by 10 feet 8 inches. Each con- 
tains 510 seamless 2 inch brass tubes, passing through the 
end plates and communicating, not with the interior of the 
boiler, but with separate steam chambers at each end. The 
low pressure steam is admitted in one of these chambers, is 
condensed in passing through the tubes, and imparts its 
heat to the juice in the boiler. The steam given off by the 
boiling after passing through a safety vessel is used to heat 
the contents of the second boiler ; and, as it is necessarily it- 
self condensed in the process of imparting its heat to the 
juice in the second boiler, no separate condenser is required 
for it to insure that the boiling in the first boiler takes place 
in vaeuo. The steam from the second boiler is condensed in 
the usual way. The safety vessel is a special feature, and 
serves to free the steam from all the sugar which may have 
become mechanically mixed with it. Each boiler contains 
2,850 square feet of heating surface, and they are considered 
the largest of their class ever constructed. The 

MARINE ENGINES 
exhibited are few in number, as manufacturers seemed loth 
to forward their goods to a country in which but little de- 
mand for them could exist. Messrs. Burmeister & Wain, of 
Copenhagen, contribute apairof compound engines of thirty 
horse power, nominal, of novel design. There are two high 
pressure cylinders on the top of the low pressure cylinders, 
but the latter have trunks so that the total bight of the 
engines is not more than would be occupied by ordinary 
direct acting engines without the extra cylinders above. 
Each low pressure cylinder has one of the side frames cast 
upon it. There is a horizontal cylindrical surface condenser, 
the pumps of which are worked by levers connected with 
the lower ends of the trunks. A forty horse power compound 
marine screw engine from the Stabilimento lechnico of 
Trieste, is noticeable for the manner in which the air and 
circulating pumps are worked. There is a short throw 
forged crank in the center of the crank shaft, from which a 
connecting rod works the feed pumps by a cross head; and 
the feed pump rods, being prolonged and carried across 
above the shaft, form the piston rods for the air and circu- 
lating pumps. The Austrian and Hungarian Lloyds, in a 
large pavilion of their own, exhibit a series of models of 
various vessels, and also the stern post and tube, screw shaft 
and propeller of a vessel having engines of about 300 horse 
power. The propeller has four blades with their tips bent 
back for the sake of getting an extra large leading radius ; 
an arrangement, by the way, which has been proved not to 
possess sufficient advantage to compensate f^r the additional 
risk of having the blades broken. As regards 



W. Mitchell and Captain Nordenholt suggest the use of red> 
white, and green lights to flash a certain number of times 
according to the letter to be communicated. Thus, the first 
six consonants of th3 alphabet are represented by from one to 
six flashes of a white light ; the next six by a red light, and the 
third six by a green light, used in the same manner. Only 
two lanterns are needed, one entirely white, and the other 
having a green and a red side. Experiments made with this 
system have proved satisfactory. 

SPONTANEOUS CHANGE IN THE EXTRACT OR ESSENCE OF 
VANILLA. 

Quite recently there has been considerable comment in sci- 
entific journals in reference to the poisonous properties of 
the vanilla bean. The flavoring is supplied in two forms, 
the powder of the pod and an alcoholic extract. Dr. Oli- 
ver believes that there is no reason to consider that either 
the pod itself or the extract is deleterious when fresh, but 
that there is strong reason to fear that the extract at least 
may undergo a change so as to be capable of producing 
poisonous symptoms. The alteration probably takes place 
through oxidation, after exposure for a length of time to the 
air. Hence it is to be inferred that bottles containing the 
extract should be kept well corked. Schroff believes that 
the poison is produced by the use of cashew nut oil to bo- 
smear the vanilla pods. The low priced extracts of vanilla 
in the market are made of the tonka bean, a cheaper article 
somewhat used for flavoring snuff. There is, however, no 
reason to suppose that this bean possesses deleterious prop, 
erties. 



THE UNITED STATES COMMISSION, 

we have little of novelty to add. The report of the official 
investigation relative to the charges against the suspended 
commissioners is still delayed, and in its absence no just 
opinion of the difficulty can be formed. Foreign journals, 
we notice, applaud the action of the Government in its 
prompt though severe measures. A deputation of influen- 
tial citizens from New Jersey, recently waited upon the 
President In reference to the ease of General Van Buren ; but, 
other than the a?surance that justice would be done, we note 
no results of theinterview. There has been a br;ef sensation 
caused by the statements of a restaurant keeper, regarding 
approaches made to him by the ex-commissioner general, but 
the report, as published in a morning contemporary, has 
since been stated to be incorrect, and it is doubtful whether 
the facts have any substantial basis. There is little question 
but that if General Van Buren is Innocent of the aspersions 
cast upon him, as we trust he is, his experience has been a 
severe one, for which, if exonerated, he deserves ample 
reparation from the country. 



BCIENIXFIC AND FBACTICAL INFOBMATION. 

MERCHANT STEAMERS. 

According to the bureau of statistics at Brussels, the 
steam merchant marine of the world consisted in 1872 of 
4,335 steamers, measuring 3,680,700 tuns. Of these Great 
Britain has 2,538, aggregating 2,382,145 tuns, and the Uni- 
ted States 420, of 382,150 tuns. 

SCHIO-LIAO. 

The Hansa recommends shippers of sugar, coffee, tea, to- 
bacco, etc. . to abandon "the use of costly envelopes of sheet 
lead and zinc to protect their cases, and substitute therefor 
the Chinese " schio liao," or varnish made of 4 parts fresh 
blood, 4 parts of powdered lime and a little alum. It Is said 
that three or four coats of this substance ensures complete 
impermeability. The composition was described on page 65 
of our volume XXIV. 

NIGHT SIGNALS. 

In England and Germany a method has been proposed of 
applying the commercial code of signals to night use. Sir 



FERTILIZER FOR MELONS. 

Coffee grounds, which are very rich in nitrog"n, are eaid 
to form an excellent manure for melons. In orJer to pro- 
duce the best effect, they should be mix.-d with (he earth 
which forms the bed, so that they should be well decayed 
by the time the roots begin to develope. 

RECENT PHOTOGRAPHIC IMPROVEMENTS. 

M. A. Martin proposes the following very snluble collodi- 
on ; Add to two parts of sulphuric acid at 150 F. , one part 
cf dry nitrate of potash; when the mixture has cooled to 
131°, place therein small tufts of cotton as rapidly as possi- 
ble. After 7 or 8 minutes of immersion, turn out the wl.ole 
at once in a large quantity of water and wash quickly, re- 
peating the washing until complete neutrality is obtained. 
The dried cotton is carded with copper cards in order to 
eliminate all pulverulent portions. About 183 grains of 
cotton are to be employed with every 10 ounces of the 
above mentioned mixture. 

M. Jeanrenaud advises photographers to make use of a cold 
solution of 3 or 4 per cent of carbonate of ammonia, as a 
powerful solvent of the chromatic products which color car- 
bon proofs after their development. The substance, he says, 
replaces cyanide of potaesium with advantage. 

For magic lantern images, G, Willis recommends the fol- 
lowing process ; On a solution of India rubber in benzole, of 
the consistency of ordinary collodion, allow to float for half 
a minute the sheet of paper which is to be applied to the 
plate of glass. Add, to the white of eggs, about 7 grains of 
chloride of ammonia for each egg, beat up strongly and fil- 
ter. Then allow to fioat upon this liquid the already im- 
pregnated paper, taking care to avoid air bubbles. The pa- 
per dries very quickly and can be preserved for a long time. 
The sensitiveness and the printing are the same as ordinari- 
ly, but the image on the paper should have very dark colors. 
It is then washed to remove all trace of silver, and pressed 
against the plate. When the paper is dry, the surface is 
lightly rubbed with a wad of cotton dipped in benzole, after 
which it may be detached, leaving the image on the glass. 
The picture is fixed by employing a solution of soda, suf- 
ficiently weak not to attack the colors. Plates thus prepared 
are remarkable for their transparency, and as the tints applied 
are very intense, they can bear to be much magnified. An- 
other advantage in the. process consists in that a quantity of 
paper already treated with the caoutchouc can beheld in re- 
serve. 

M. Letalle diminishes the intensity of a negative which 
is too opaque after development by first washing it and 
then covering it with a solution of 75 drams of chlo- 
ride of gold in a pint of water. The operation is repeated 
until the negative assumes a suitable color. Next it is 
placed in a bath of nitric acid which entirely covers it, dis- 
solving the silver and causing the image to nearly disappear. 
By the aid of sulphate of iron, however, the latter is dark- 
ened and caused to reappear with much transparency. Re- 
course may be had to pyrogallic acid to attain at once the de- 
gree of intensity and of transparency desired. The image 
which remains after the application of the nitric acid, on 
account of its great transparency, is excellently adapted for 
enlarging. 

A JAPANESE SUSPENSION BRIDGE. 

Mr. T. J. Waters, the Surveyor General of the Japanese 
government, has recently completed the first suspension 
bridge built in Japan. It is constructed over a ravine filled 
with water, which separates the Mikado's palace from his 
pleasure gardens, and is intended solely for his own person 
al use and that of his immediate attendants. The fabric, 
says the Japan Weekly Mail, is 334 feet long, 17 ft et wide, 
and 60 feet above the water. It is supported by two red 
brick columns 64 feet high from the foundation, and the 
cables are of galvanized iron. The hand rails are of thin wire 
rope, and, with the entire structure, are handfomely orna- 
mented. The anchors are buried 83 feet deep, and the 
bridge has been tested with a rolling load of 20 tuns. The 
Mikado, we understand, took great interest in the constiuo- 
tion and frequently inspected its progress. 
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f TTUFINO ENOIITE. 

We are indebted to Engineering for the accompanying 
engraving of a small non condensing beam pumping en- 
gine, constructed a few months ago by the Messrs. Qwynnp, 
of the Hammersmith Iron Works, Hammersmith, England, 
for pumping from a well one 
hundred feet in depth. The 
engine has a steam cylinder 
20 inches in diameter with 2 
feet 6 inches stroke, and the 
piston rod is carried through 
the bottom of the cylinder 
and attached to a balance 
weight (about half a tun) 
employed to counterbalance 
the weight of the pump rods, 
etc. The beam is 8 feet 6 
inches long, and is composed 
of two seven-eighlhs inch 
wrought iron plates stayed 
together at intervals. The 
connecting rod is 4 feet 2 
inches long between centers. 
The crank has a throw of 8J 
laches. The pump, which is 
carried on a girder 25 feet from 
the bottom of the well, is of 
the bucket and plunger class, 
the barrel being 16 inches 
in diameter and the plunger, 
11 i inches. The stroke of 
the pump is the same as that 
of the steam cylinder, name- 
ly, 2 feet 6 inches. A large 
air vessel is placed above the 
retaining valve of the pump, 
and the latter delivers the 
water through a rising main 
9 inches in diameter. Alto- 
gether the engine is of a 
very convenient type, whicli 
may be advantageously em- 
ployed in many situations. 

^^^K^ 



low the fire the combustion becomes very Intense, and the 
heat, and consequent expansion of the air, correspondingly 
great, and the engine will gain in power and speed. If, on 
the other hand, all the air be directed above the fire through 
the passage, S, a very dull fire will be the result ; the air will 




WENHAU'S HEATED AIB ENGINE. 

At a recent meeting of the Institution of Mechanical En- 
gineers, in London, England, Mr. C. W. Cooke, in p. pp.per 
on the subject, gave the following details regarding Wen- 
ham's hot air engine, an engraving of which we reproduce 
from the pages of the Engineer. This machine belongs to 
that class in which the fire is in- 
closed aad fed by air pumped in 
beneath the grate to maintain the 
combustion, the larger portion of 
the air entering above the fire to 
bo heated, the whole, together 
with the products of combustion, 
being made to act on the piston. 

Our illustration gives a sectional 
view of an engine of this descrip- 
tion of one horse power. A spe- 
cial feature is the furnace shown 
at A, in vrhich perfect combustion 
is obtained from ordinary bitumi- 
nous coal, which is geaerally pre- 
ferred for this engine. The space 
under the grate is separated from 
the upper part by a moderately 
air-tight diaphragm, and above 
the grate is an annulus of seg- 
mental fire bricks, as shown, with 
semi-cylindrical grooves at their 
joints, so that when placed to- 
gether the center forms a cylindri- 
cal hopper containing a store of 
fuel suflScient for several hours' 
work, and the grooves at the joints 
form a series of vertical flues 
through the bricks. The column 
of coal descends as it is consumed 
on the furnace bars, and, the air 
coming into contact with nothing 
but coal in a state of intense igni- 
tion, all the products of combus- 
tion must pass through the ig- 
nited portion. The channels in 
the fir© bricks that serve as flues 
being also white hot, no uncon- 
sumed fire gases can pass through. 

The furnace has a cover, by 
which it can be hermetically closed 
in front of the ash pit, shown at 
Z, and there is a similar cover for 
filling the coal hopper at Y. The 
products of combustion, after leav- 
ing the channels of the bricks, are 
met by a baffle plate, W, lined 
with fire clay, which prevents the 
cover of the furnace from getting 
unduly hot. The fire bricks are 
separated from the outside shell 

of the stove by a ring of powdered brick or ashes. There 
are two cold air supply inlets to the fire, the one below the 
fire, at T, and the other above the fire, at S ; and there is a 
swing valve, by which more or less of the air supply is di 
rected below or above the fire. If all the.air be directed be- 



BEAM PUMPING ENGINE. 

be comparatively cool with less increase of volume, and there 
will be a diminution in the power of the engine. This dif- 
ference of power serves as a very effective mnans of regula- 
ting the speed of the engine, and t!he governor was conse- 
quently attached to the lever of the swing valve at S. No 
other regulation for speed is required, giving this advantage 
that the combustion of the coal is exactly proportioned to 




the crank passes. The engine is single acting, the air press- 
ure acting on the under side of the piston only ; the air is ad- 
mitted from the heater by means of a puppet valve, E, moved 
by a cam, at Q, on the main shaft. There is a similar valve, 
also moved by a cam, which opens from the cylinder to the 
exhaust. This valve is shown 
at P. 

The chief peculiarity in this 
engine is the method by which 
the top of the cylinder serves 
as the air pump, and is made 
to convey into the heater for 
expansion the reduced bulk of 
air required for the due per- 
formance of the engine. The 
top of the piston does not reach 
the cylinder cover, but there is 
a clearance space left between 
them. The result is that the 
pressure in the heater should 
never exceed 15 lbs. on the 
square inch ; the extent of this 
pressure is obtained entirely by 
the amount of clearance space 
above the piston, the action of 
which may be thus explained : 
The piston rises until it com- 
presses the air contained in the 
air pump to half its volume, 
or to a pressure of 15 lbs. per 
square inch, and not till then 
does there exist equilibrum be- 
tween the air in the air pump 
and that in the heater. The 
pump valve, Q, then opeas, and 
during the remainder of the 
stroke, air is pumped into the 
furnace. At the end of the 
stroke the valve, Q, closes, 
leaving still 15 lbs. pressure in 
the space abofe the piston. As 
there is no further escape for 
this, it acts upon the piston du- 
ring part of the down stroke, and equalizes the action of the 
engine ; a small fly wheel only is therefore required. 

This is, of course, not any advantage in power, for what- 
ever power is required in order to obtain this pressure of 15 
lbs. above the piston must be deducted from the force of 
the up stroke ; it is only transferred from the lower side of 
the piston to bo utilized above by the subsequent expansion 
of the compressed air. After the 
expansion has ceased, the inlet air 
pump valve below Q opens, and ad- 
mits tlie quantity of cold air re- 
quired for the next stroke of the 
engine. 

Mr. Cooke observed that air en- 
gines on this principle cannot be 
worked advantageously at a high 
pressure. The air is found to en- 
ter the working cylinder at 1127° 
Fah., and to leave it at 466° Fah. 
About 8 lbs. of coal per horse are 
found to be consumed per hour. 

There can be no doubt that, in 
many applications requiring a few 
horses' power, this engine will bo 
found very useful, and the verdict 
of the discussion tended to this di- 
rection. The manufacturers do not, 
of course, put it forward in compe- 
tition with the ordinary steam en- 
gine, but ratheras a fairly econom- 
ical, non-explosible, small prime 
motor. 



I jg^ 1 »■ I, '6; I Pi t [II 



SMLE OF FEET 



WENHAH'S HEATED AIB ENGINE. 

the amount of work performed. The engine is of the steeple 
form, having two piston rods placed diagonally, with the 
main or crank shaft running between them ; and in order 
to make the cylinder as compact as possible, the cover of it 
is provided with a segmental chase or depression, in which 



Australian Pearl Flsblng. 

Pearl fishing on the coast of 
Western Australia is rapidly as- 
suming importance, one English 
speculator having had no fewer 
than 400 Malay divers at work du. 
ring the season of 1872-73. Thr- 
fishing grounds lie about two to 
three miles froai the coast. Small 
schooners anchor near these, and 
the diving takes place from skiffs, 
containing eachabout ten men, who 
dive in succession, going down two 
to four fathoms (the Malays are able 
to reach six fathoms). The season 
bpgins in September and ends in 
March, and the diving is most ex- 
tensively done one or two hours be . 
fore and after the lowest neap tide. 
One of these skiffs will earn $150 
in a week, in mother-of-pearl, ex- 
clusive of pearls. The natives re- 
ceive no regular wages, only good 
food and some articles of clothing, 
with occasional small presents. 
The Malay divers receive about four dollars monthly, besides 
board, and passage money to and fro. Tie fishing is done 
in a very rude and primitive fashion at present, but im- 
proved appliances are being called in, and a rich, harvest is ex- 
pected. 
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IMFBOV£D OABDEN HOE. 

This Invention is a garden hoe, provided witli swinging 

forks, one being attached 
to each edge on the right 
and left of the hoe blade, 
for loosening the earth 
among tender vegetables, 
flowers, etc. The device 
may also be used for rak- 
ing out weeds or other 
rubbish from between 
the rows, which is done 
by turning the forks up 
from the cutting edge of 
the hoe, as shown. The 
forks are made of thin 
steel, about If inches 
long and | inch broad at the points, and are fastened to the 
hoe by means of rivets. Patented Oct. 29, 1872, by Mr. Reu- 
ben P. Buttles, of Mansfield, Pa. 

«-4*>-« 

Never Turn Around In the Street ivltb a 
Iiadder on your Sboulder. 

Old Mr. Watson on Nelson street has got a nice little bill 
to pay. He sent a man down town for a pot of paint and a 
ladder. The man got the paint, and then went to a lumber 
yard after a ladder. Then he tied the paint pot on the end 
of the ladder, and put the ladder on his shoulder. This was 
a very smart arrangement, and the man himself admired it 
very much. He started for home this way, and didn't find 
any trouble in getting along the first block, because people 
had an impression that a long ladder with a pot of yellow 
paint dangling on the end of it wasn't exactly the thing to 
trifle with, so they balanced along on the curbstone or rubbed 
up against the buildings. Pretty soon the man saw some- 
body in a store he knew, and he turned round to speak 
to him, and drove one end of the ladder into a millinery 
case and knocked the crown out of an .$18 bonnet. Then he 
backed off in affrigM, and knocked down two sewing machine 
agents with the other end. Then he started to turn round, 
and an old gentleman who was desperately endeavoring to 
pull his wife out of danger saw the peril and shouted out : "Hi 
there !" Uut it was too late. The pot struck against an 
awning post, tipped to one side, aud the entire contents went 
over the aged couple. This so startled the man that he 
whirled completely around, smashing in an entire store 
front, frightening a milkman's team, and knncking over 
some thirteen persons who were actively dodging about to 
get out of the way. Then he dropped the ladder, and fled 
into the country, shouting "murder" and " fire" at every 
jump. A regularly ordained painter is now engaged on Mr. 

Watson's house. — Danbury Newn. 
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FIBEFBOOF FLOOB. 

In this invention, Mr. Nathaniel Cheney, of the Architec- 
tural Iron Works,. New York city, the inventor, proposes to 
do away with lath and other combustible building material, 
and apply the plaster, for ceiling rooms, directly to iroa wire, 
which is interwoven with the tie rods of floor or roof arches. 

In our engraving the arch. A, is formed of metal plates 
bolted together at the edges by angle bars, and resting at 
the ends on metal skew back beams, B, which are tied to- 
gether by wire rods, C, to prevent end pressure or strain on 
the walls, and hold the arch up stiff and firm. On the lower 
floor the arch is made of brick, and is similarly secured, sup- 
porting a layer of concrete above. 

The connecting or tie wires, C, are arranged close togeth- 
er, as ehown in the section. Fig. 2, and small wire is woven 
in at suitable distances. The fabric is suspended by the 



short rods, D, from above, and upon it the plaster is applied 
in the ordinary manner. The device is necessarily fireproof, 
and is said to form firm floors, incapable of transmitting 
sound to any considerable extent. Patented through the 
Scientific American Patent Agency, April 1, 1873. 

— ^»~4#»-» — 

Remedy for Headache. — Pains in the head arise from 
such a variety of causes that no one remedy will answer in 
every case. But the following is said to be an excellent pre- 
paration, and from the simple nature of the ingredients we 
think it is worth trying: Put a handful of salt into a quart 
of water, and one ounce of spirits of hartshorn and half an 
ounce of spirits of camphor. Put them quickly into a bot- 
tle, and cork tightly to prevent the escape of the spirits. 
Soak a piece of cloth with the mixture, and apply it to the 
head ; wet the cloth afresh as soon as It gets heated. 



THE BELGIAN DBAT. 

A tun is considered a good load for a one horse cart or 
dray in New York city, while two tuns are sometimes car- 
ried, two horses being employed. Heavy loads are carried 
much more easily when the size of the wheels on which the 
load is supported is increased. In Belgium advantage is 
taken of this fact in the construction of drays, which are 
thus described by a correspondent of the English Mechanic : 




PHE BELGIAN DEAT— (Side Elevation). 

Its load capacity of dead weight is 10 tuns. For bulky 
loads, tliere are sockets on the sides for fixing stanchions. 
The wheels are very stron.'jly made, with tires 4 inches by 
1 1 inches. Every day I see two horses drag with ease the 
load given above, and often one horse traveling with ease 
with five tuns on the dray, it being a common lustom for a 
single horse to be yoked on one side of the pole. The roads 




THE BELGIAN DRAT— (End Elovations). 

in and about Antwerp are generally level, with occasional 
short steep places of 1 in 60. For carrying corn, casks, or 
castings, these drays are peculiarly fitted. There are others 
where, by raising the body of the dray higher, a heavy load 
can be carried on top, while a dozen casks or cases can be 
alung in chains beneath. 

m <#»-♦ '■■ — 

U'GBATH'S PATENT SIDE STICK AND QUOINS. 

The work of locking up a printer's form, so that, when it 
is fixed on the bed of the press, every type and space shall 
be held in its place with perfect firmness, requires, if per- 
formed in the old and common way, no small expenditure of 
time and care, both to insure a perfect register and to avoid 
all possibility of springing the chase or bowing the columns. 




of magnetisni is measured by the surface of the two rectan- 
gular triangles, which the figure forms ; the poles of the 
magnet are at the hight of the centers of gravity of the two 
triangles, etc. 

But this " normal magnet " has a very important property 
which the above does not necessarily indicate. It is " mn,x- 
imum ;" that is to say, if new plates also well magnetized 
be added to the first, no further augmentation of magnetic 
intensity will be found ; a fact 
explained by the consideration, 
already indicated by Coulomb, 
that each plate acts contrary to 
its neighbors. When we say 
that the magnet is thus maxi- 
mum, it must not be concluded 
therefrom that the addition of 
new plates would not augment 
its force if the poles were pro- 
vided with armatures of soft 
iron, which imprison the magnetism. In such case, in fact, to 
give to the armatures a magnetic intensity equal to that of 
the plates, the number of the latter must be augmented 
above the maximum noted. The magnet thus armed is 
able to carry a much greater load than when it is simply 
composed of plates of steel. 

These fundamental points established, M. Jamin has since 
studied the influence of the breadth of the plates and that 
of their length, one of which acts on the quantity of mag 
netism, the other on its intensity. He has finally determined 
that a magnet of given thickness composed of several plates 
has more intensity than one formed of a single plate of equal 
thickness, and he has therefore been led to construct mag 
nets of plates of steel made vevy thin. 

We cannot, in the absence of further and fuller investi- 
gations, enter into the subject at present in greater detail; 
but the reader will understand how greatly the improvement 
of magnets, which will result from this beautiful theoretic 
study, will lead to better facilities in the construction of the 
magneto-electric machines which, under so many different 
forms, are to-day employed in industrial pursuits. 

California Borax, 

Very extensive deposits of borax have lately been discov- 
ered in California, near Desert Spring station, on the road to 
Owens river. The deposits on the Seiite range, in San Ber- 
nardino county, are even more extensive. Crusts of borax 
are taken out and piled, resembling hay ricks, for reduction 
or shipment. Borax is composed of soda and boracic acid, 
the latter being derived from one of the metalloids termed 
boron. Boron, like sulphur, is not a metal, and elementary 
substances not metals are termed metal 
loids. Borax is extensively used in the 
arts, in metallurgy, glass making, glazing 
of pottery, soldering, etc. 




To facilitate this labor and also to provide a device which 
will be both safer and quicker In operation, Mr. Thomas 
McGrath, of Albany, N. Y., has recently patented the appa- 
ratus illustrated herewith. It consists of a side stick. A, 
with a series of inclined planes in opposite directions from 
the center, having quoins, B B, to match, and operated by a 
screw, C, having a double right and left hand thread. By 
turning this screw with the lever, D, the quoins are driven 
in opposite ways on the inclines, thereby throwing an equal 
pressure on the whole length of the side stick and the chase. 
A very few movements of the lever suffice to lock up the 
largest form — the inventor states that the whole operation 
can be completed inside of two minutes — and the process is 
so simple that printers can hereafter delegate the work to 
the " devil," instead of wasting thereon the time of a skilled 
workman. The device is strongly and durably constructed, 
and is entirely free from complicated parts, liable to get out 
of order. It produces an e^en tension upon the chase and 
secures the type with sufficient firmness. 

Neiv Researcbes In Magnetism, 

The Revue Industrielle contains a communication of con- 
siderable importance, recently made to the French Academy 
of Sciences by M. Jamin, relating to new researches into the 
properties of magnets: 

Since the development of physics, steel magnets have 
been frequently employed, <iDd many have studied carefully 
their qualities and attempted to discover the best mode for 
their construction. Up to the present, however, all that has 
been determined has been without system, and all the pro- 
cesses of fabrication practiced have been at best empirical. 
In brief, no one could point to any strict theory connecting 
the phenomena or affording a means of ante-calculating the 
effects of a magnet. It is this theory which M. Jamin has 
found and of which he publishes the fundamental princi- 
ples. Its development, it is safe to add, will not be difficult, 
for the researches which remain to be accomplished are all 
indicated and present no serious obstacles. 

The following is the course pursued : M. Jamin first 
sought for the distribution of magnetism in a magnet formed 
of a single plate, and perceived that it could be represented 
by a curve of two branches comprised between the line of 
the poles and two perpendiculars to this line, one above the 
north pole, for example, and the other below the south pole. 
A second leaf being added to the magnet, the curve became 
less concave, and with a third plate a similar and increased 
effect was produced. Finally, with a certain number of 
plates, the curve resolved itself into a right line. Thus 
formed, the magnet is termed by M. Jamin aimant normal 
(normal magnet), and it is easy to see that such a magnet 
should present especial facilities for study. The quantity 



Australian JHetbod of Cooling Water, 

Large buckets of canvas, says the Bulletin du Musee, are 
made about 4 feet high and 15 inches in diameter. A bag of 
linen or flannel stretched across the top serves as a sieve and 
a siphon ; a wooden cock and a canvas tube inserted below 
the level of the water are used to draw off the contents. 
These reservoirs are suspended to branches of trees in shady 
places and exposed to the light breezes which in summer 
always exist in Australia. From the damp surface of the ves 
sels a rapid evaporation takes 
place, which keeps the water 
within at a temperature much 
lower than that of the sur- 
rounding air. 

[This arrangement is on the 
same principle as the water 
jars, or " monkeys," used in 
tropical countries and the east 
of Europe. The latter are 
merely unglazed earthenware 
jugs, having a very small neck 
and a spout. We have never 
seen them used in the United 
States, but should imagine 
that during the summer 
months, and particularly in 
event of ice famines, such 
as we have been threatened 
with during the past two 
years, they might be advan- 
tageously employed. The 
jars may be made by any 
potter from ordinary clay at 
a very small expense. By 
suspending them in a cur- 
rent of air, the water within 
is krpt during the hottest weather at a delicious coolness, 
and at a temperature much more healthful than that pro- 
duced by the copious use of ice. The vessels may be molded 
in fancy shapes, so as to be ornamental for table use, or 
fashioned as represented in our sketch, which is the ordi- 
nary form used in Asia Minor and the East. — Eds.] 

: •-•#>-» ■ . 

Before flowering, the beet contains from eight to ten per 
cent of sugar; in proportion as the seed forms the sugar 
disappears, so much so that, when the -seed is ripe, there is 
no trace of sugar in the beet. 
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8ANITAB7 NOTES.— FOOD AND ITS FB£PASATION. 

We select the third of our series of sanitary notes from an 
interesting essay by Dr. George Derby, secretary of the State 
Board of Health of Massachusetts, treating upon the forms 
of food in common use throughout that State, how they are 
prepared and how they are eaten, together with the consid- 
erations whether this food, as generally used, promotes pub- 
lic health, power and happiness. The question : 

IS SUCH A N ARTICLE WHOLESOME OK NOT ? 

cannot be truly answered in a general sense. Very few ar- 
ticled ranked a-i food are absolutely unfit, but a man laying a 
stone wall may digest and thrive on diet which would be 
very unwholesome to him if employed in shoemaking or 
other sedentary occupation. Of the many causes of con- 
sumption, want of proper food is surely one, and there is 
good reason to believe that the many forms of dyspepsia so 
commonly met with are but too often the danger signal that 
Nature gives us to show that the food, either in its quality, 
its preparation, or its variety, is unsuited to maintain the 
vital process. It ia but a modified form of starvation, with 
the mockery of a display of abundance. 

BREAD. 

Leavened or fermented bread is as old as the time of Moses 
and its va'ufi has been fairly tested. Whatever be the pre- 
cise action of the leaven, it transforms grain by partial de- 
composilion of its original elements, and leaves as its result- 
ant what men in all ages have approved. Modern sub- 
stitutes impair the flavor, diminish the nutritive property, 
and break the staff of life. Bakers' bread is almost univers- 
ally comp:)sed of flour with extraneous substances, alum and 
carbonate of ammonia being most employed. Bread hastily 
made in families is mixed in a variety of ways with carbon- 
ates of soda or potash, combined with phosphate of lime, 
with cream of tartar or with sour milk, and is generally im- 
perfectly cooked. Very often the elements of wheat and 
fat which the body demands are furnished in underdone 
pastry made of flour and hogs' lard ; the first legitimate 
effect of such food as this with people of average condition is 
indigestion or dyspepsia ; the second is all that train of ail- 
ments caused by imperfect nutrition. 

Good bread should be made from a mixture of flour such as 
is generally used in our markets, water, salt and yeast, 
and nothing else. The yeast is composed of malt, potatoes, 
and hops, and the dough,kneaded for from one and a half to 
two hours, is then thoroughly baked. In this connection, re- 
garding the quality of bread retailed in large cities, we 
should judge from Dr. Derby's riiport that Boston bread was 
inferior to that sold in New York. Some time since one of 
our great dailies, desiring to gather a column or two of sen- 
sational matter, made arrangements with a young physician 
of this city to procure one hundred samples of bread from 
various localities, analyze the same, and astonish the coun- 
try with revelations of gross adulteration, swindling of the 
poor, etc. After gathering a few specimens from corner 
groceries and other unpromising spots, the investigator was 
obliged to discontinue his labors for the simple reason that 
the bread contained no impurities worth mentioning, and 
such as there were did not exist in any deleterious quanti- 
ty. It is needless to add that the enterprising journal did 
not publish the results obtained. 

VARIETY OF POOD. 

Experience has proved that, for some reason unknown to 
science, variety is essential to health after reaching the age 
when we are free to choose our food. The perpetual recur- 
rence of the same edibles, even though their number be con- 
siderable, becomes in all periods of life except infancy not 
only wearisome but positively injurious. The lack of va- 
riety in many cases is due to the poverty of poorer classes 
and the difficulty of buying fresh provisions in places re- 
mote from markets. Salt pork, salt fish, and potatoes, with 
pies, poor bread, and Japan tea are the staples of food of 
thousands of families during our long winters. It should 
be understood how needful a change of diet is from time to 
time. Fresh vegetables, particularly in the country, are 
readily obtained and preserved, and should be unsparingly 
used. The edible roots, as turnips, carrots, onions, and beets, 
and cabbage, are as well worth preservation as the omnipres- 
ent potato. All these vegetables need thorough boiling and 
more than they generally get. 

FRYING MEAT, 

a common habit in American cookery, is most unprofitable to 
the eater. It robs the meat of its juices and hardens its 
texture. Tbe extreme heat of the fat not only burns the 
outer layers of tlie meat, so as to injure their value for nu- 
tritive purposes, but also changes the chemical condition of 
the fatty acids, giving rise to products which obstruct the 
breathing and cause tingling of the nose and eyes of the 
cook, and which are more or less harmful to the eater. The 
peculiar flavor of the meat is in a great measure lost by fry- 
ing, and for it is substituted the flavor of the fat in which 
it is cooked. This fat permeates the fibers of the meat 
in such a way as to render them less soluble in the 
ivafery fluids of the mouth and stomach, andthus causes 
di£Scult digestion. Broiling on a gridiron over a quick 
fire costs a little more time and trouble, and very likely 
fuel also, but by this process the juices of the meat are 
sealed up (to a certain extent) instead of being evapora- 
ted, and the nutritive value is thereby much increased. 

PABTRY. 

In the New England States, pies are the most constantly 
recurring form of food, and country bakers often distribute 
more of them than they do loaves of bread. The average 
pie is made of flour, water, salt, and generally butter of the 



lowest grade, together with carbonate of soda. This paste 
encloses chopped meat seasoned with lard and spices,or fruit 
squash or custard. The fact that such pastry is ill borne by 
a feeble stomach requires little explanation. The close in- 
corporation of the gluten with the fat in the process of roll- 
ing pastry, needful to make it light by enclosing the ma- 
terials which will distend it when heat is applied, renders 
the action of the gastric juice upon the mass extremely diffi- 
cult. It must, so to speak, pick out from the close union 
the parts which it is fitted to reduce to a form ready for 
absorption, and let the remainder pass on. 

TIME DEVOTED TO MEALS. 

Dr. Derby states that the average time occupied in the 
process of taking food by the people of Massachusetts does 
not exceed from twelve to fifteen minutes for each meal. 
Such haste is injurious to health for many reasons. The 
process of digestion begins in the mouth with the action of 
the teeth, and through excitemeni; of the salivary glands by 
the presence of food. Unless saliva is abundantly mingled 
with the latter, the first act of digestion is obstructed aud 
Nature's plan is changed. This fluid not only lubricates but 
acts chemically in the mouth, if a reasonable time be given 
it, upon all the starchy elements which make up the great 
bulk of what we eat. Eating in haste, a great deal of air is 
swallowed. Air is to a certain extent always entangled in 
the saliva and assists digestion, but when " wads " of food 
succeed each other very rapidly, they seem to act like pis 
tons in the tube leading from the back of the throat, and 
drive before and between them into the stomach such 
amounts of air as to distend that organ and impede its func- 
tions. Another effect of eating in this way is that the 
masses of food, imperfectly mixed with saliva, become 
impacted in the oesophagus, checking its muscular action 
which is obviously intended to propel only one piece at 
a time. This embarrassment is overcome by taking at one 
gulp as much fluid as the mouth will hold, thus distending 
the elastic tube and washing the obstructed food into the 
stomach. All this is unnatural and can hardly fail to work 
mischief. 

TEA AND COFFEE. 

Both tea and coffee have properties which are universally 
recognized as valuable. Without being nutritive, they sus- 
tain nutrition by limiting the body's waste and by promoting 
the absorption of animal food. Their healthf ulness depends 
on the amount taken and Ihe times when taken. They enliven 
and inspirit the wearied body, and supplement, as it were, 
nutritious food. 

There is nothing simpler than to make good tea or coffee, 
but nine persons out of ten are unable to do it. Neither 
should under any circumstances be boiled. Tea should 
be prepared by placing the leaves in a well warmed (scalded 
out) tea pot, pouring fiercely boiling water directly upon 
them and drinking the fresh infusion almost immediately. 
If left stewing on a fire, the aromatic qualities are boiled 
away, and there remains a concentrated decoction of theine 
and the astringent matters with which it is combined. Such 
tea is intoxicating, produces nervousness and fretful temper, 
and, as the author remarks, often underlies much domestic 
unhappineas. Coffee may be prepared either by beating up 
the ground fresh roasted berries with the white of an egg, 
adding boiling water and standing back of the range for a 
short time where it cannot boil, or on the French plan, which 
is better, by simply pouring the water through the very 
finely ground beans once or twice. Coffee boiled to death 
loses all its aroma and is deprived of its aromatic and health- 
ful principle, the caffeine ; a strong decoction of tannin is 
principally the result, which is both indigestible and harm- 
ful. Beef tea. Dr. Derby considers is better than either tea 
or coffee, the pure meat being better for the purpose than 
any of the extracts sold. 

EXCESSIVE USE OF WATEB. 

In the manufactories of all kinds, water (very often iced) 
is placed within easy reach of every person, male or female, 
and the effect of this constant invitation is seen in the drink- 
ing of what physicians must regard as unreasonable amounts. 
The food is thereby diluted, and the stomach is oftentimes 
chilled below the temperature of the blood, and by repeated 
drafts may be kept in this condition. The process of diges- 
tion is in this way seriously interfered with. A certain 
amount (70 to 100 ounces) of water is required daily for the 
nutrition of an average adult ; but of this total requirement 
30 to 30 ounces are contained in the so-called solid food, 
leaving about sixty ounces to be supplied in some form of 
liquid, as tea, coffee, and water. If this amount is greatly 
exceeded, it forces additional and needless work on the or- 
gans of excretion. 



Color maklDK. 

A pleasing tint is the splendid blue made from prussiate 
of potash and copperas, boiled in separate vessels and then 
run together in the washing tank, in which all the sulphuric 
and nitric acids are carefully washed from the compound. 
As the acids disappear, the blue comes out in full force ; and 
after the water has been drawn off, and the pigment dried 
in hot rooms, hot as the hottest of Turkish baths, the lumps 
of blue are broken up into small pieces for laundry purposes. 
All colors made from combinations (with one exception — 
American vermilion) are made much on the same principle. 
The chemicals are boiled in one vat, the base of the color in 
another, and then both are run together to have the acids 
washed out of them, the chemical action not being complete 
till the acid is entirely gone. Blue, for instance, looks like a 
dark green when it is first made. The colors are then care- 



fully filtered, the remaining pigment pressed and dried, and 
the batch is ready for sale in cakes or to be ground into 
powder. Yellow is made from a combinati(m of nitrate or 
sugar of lead and bichromate of potash ; green from a com- 
bination of the processes for making blue and yellow carried 
out simultaneously ; American vermilion from English white 
lead and bichromate of potash boiled in a cauldron together. 
Browns and reds are natural mineral colors ; umbers,siennas, 
and ochers are natural earth colors. 

All their grinding and mixing of color with oil is done at 
the Plymouth Works of Raynolds and Co., Bergen Point, 
N. J., so says a correspondent of the New York Times. 
The cakes of color, having been crushed to powder, are led 
into iron mills with a certain quantity of oil, the lower side 
of the mill revolving. Slowly the sluggish stream of fin- 
ished paint forces its way through a small aperture into 
large pans, from which it is packed in any quantity from a 
one pound tin can to a barrel. The cans are all made on the 
premises, and are quite a novelty. 



Ballfrar Travel In niexico. 

The Republic of Mexico has one railway in operation, that 
from Vera Cruz on the Atlantic side to the city of Mexico 
in the interior, 263 miles. The Railroad Gazette says : 

There is but one passenger train running through, which 
leaves Vera Cruz at the very unseasonable hour of 3 A. M., 
and reaches Mexico at 9 P. M. of the same day — not quite 15 
miles an hour. Returning, it leaves Mexico at midnight 
and reaches Vera Cruz at 5.40 P. M. — nearly at the same 
rate as the trip up, which for some distance is up with a 
vengeance. There is also one freight train daily, which also 
takes passengers and makes the trip in 29 hours — laying over 
all night (from half past nine till half past five down and from 
seven to a quarter of eight up) at a station on the way. The 
passenger up has ten minutes about half past four in the 
morning, ten minutes an houi later, ten minutes half an 
hour later, ten minutes an hour later, fifteen minutes about 
bine o'clock, ten minutes an hour and a half later, forty-five 
minutes about one o'clock, fifteen minutes at half post four,and 
ten minutes an hour later,f or refreshments or other purposes, 
.0 that in this trip of 263 miles he waits at stations two 
hours and a quarter, besides the stops of less than ten min- 
utes. Perhaps Mexicans need a great deal of " refreshing " 
and perhap it is intended to give commercial travelers and 
others opportunities to do business and make visits at all 
the principal stations on one trip. Besides the through pas- 
senger and freight, there is what is known as a " pulque " 
train, running between Mexico and Soltepec, 112 miles. 
Pulque, as some of our readers may not know, is the Mexi- 
can whisky. 



]?Iodern Progress In Egypt. 

Henry Day, Esq., a lawyer of eminence from this city, is 
now traveling in Egypt and writes for the -ST. T. Observer. 
In a recent letter he gives some very interesting facts con- 
cerning the condition of things in that sandy country, the 
uplifted bed of an ancient ocean: 

All along the Nile, says Mr. Day, there are immense sugar 
manufactories worked by steam, in which the cane is ground 
and the boiling and refining done. I visited some of these 
manufactories, and I have never seen more costly and per- 
fect machinery or more extensive works. One of these fac- 
tories at Rhoda employs 2,500 men, and covers acres of land. 
After the juice is pressed out, the cane is dried and used for 
fuel. The sugar plantations, which surround these estab- 
lishments, are immense. The Khedive is also the most ex- 
tensi'S'e landowner and agriculturist in the world. I could 
find little land along the Nile which did not belong to him. 

He is tearing down old houses in the city of Cairo and lay- 
ing out new wide avenues, letting in light and air, putting 
in gas and water, and rebuilding with fine modern houses. 
The new parks, water works, gas works, and iron bridge 
over the Nile, attest his enterprise. [An engraving of this 
splendid bridge was recently given in the Scientific Amer- 
ican.] Magnificent palaces of the Khedive abound every- 
where in and about the city, and they are finished with a 
splendor far surpassing anything I have ever seen in any 
other country, and which it is impossible for words to de- 
scribe. These palaces are surrounded by immense parks, 
filled with all the beauties that art can devise, and these 
parks again are surrounded by a wall fifteen feet high. 
There seems to be a great fondness with the Khedive and 
his pachas for this kind of display, for in all directions 
around Cairo you will see these palaces being built and en- 
closed by immense walls, sometimes enclosing nearly a 
square mile of land. 

The Khedive is now engaged in opening canals, by which 
he intends to reclaim the lands of the desert. These are 
now being extended in the vicinity of the Pyramids. He is 
also building a canal, called the Ismailyeah canal, extending 
from Cairo to Ismaila, thus affording water communication 
between the Nile and the Red Sea and irrigation to the 
desert country through which it passes. The land thus re- 
claimed belongs to the Khedive. He lets it to the Arabs, 
charging them a rent for the water, and taking a certain pro- 
portion of the crops raised. The canals he builds by forced 
labor. He makes a requisition on the Governor of each pro- 
vince for a certain number of men to labor on the canals or 
in his sugar houses. The Governor makes a levy amongthe 
poor peasants, and they are taken off, willingly or unwilling- 
ly, under a guard, to work for a certain time for little or 
nothing. I saw a company at Thebes, gathered among the 
small villages, led off under the lead of the Governor of 
the province riding on his fine Arab steed. The poor fellows 
looked like a gang of slaves being driven from .home 
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Tbe Cause of tbe Aurora Borealts. 

To the Editor of the Scientific American : 

Some years ago, probably in 1859, there was a display of 
the aurora borealis which attracted considerable attention, 
and convinced me that this phenomena must be electrical in 
its nature. Thereupon I wrote to three distinguished gen- 
tlemen, namely. Professor Henry, Lieutenant Maury and 
Professor Loomis, calling their attention to some circum- 
stances connected therewith, and suggested that, as dry air 
was a non-cbnductor, electricity would be generated by sub- 
jecting it to friction. As Lieutenant Maury had established 
beyond cavil that the currents of air were as regular and 
produced by the same causes as those of the ocean, and that 
at almost any given point these causes would produce two 
currents (moving in directions almost opposite, but one 
above the other), I suggestedthat, when the lower and north- 
ward bound of these, in low latitudes, was sufficiently dry, 
the evolution of electricity in sufficient quantity to be visible 
was inevitable ; but that this was seldom the case and conse- 
quently it was rarely seen in low latitudes. On the contrary, 
in high latitudes where the air was necessarily dry, it was of 
frequent occurrence. 

To my suggestions, each of these gentlemen kindly re- 
sponded. The first two named, and particularly the second, 
thought the theory " plausible," andsuggested that I should 
demonstrate by actual experiment the truth of my theory. 
This, for want of means, I was utterly unable to do ; and so 
the matter has remained until the present time, so far as I 
am informed. Professor Loomis, who I believe is yet alive, 
thought that there were some facts that could not be explained 
on this hypothesis. One of these was that, in high latitudes, 
the aurora was seen between the beholder and some distant 
hill or mountain. He also sent me a copy of a lecture of his 
in which many, probably all, the different phenomena were 
enumerated. I thought then, as now, that my theory would 
account for all except the last named. Many times since 
have I thought the matter over ; and, at each of the several 
times when I have had an opportunity of witnessing the 
aurora, I have imagined that I could see a demonstration of 
my theory. 

Recently, however, during a stormy evening, when more 
than one weather light could be seen, one seemed to be 
approaching from the southwest. It came nearer and nearer, 
and increased in brightness so much that a congregation 
assembled for worship in our quiet little town was much dis- 
turbed and many even went out of doors to see what the 
matter was. Suddenly a violent whirlwind passed over the 
town and went toward the northeast accompanied by the 
light. 

Now I suggest that, in the stratum of air between the cur- 
rents moving in opposite directions, or nearly so, the airy 
cushion must continually be subject to violent gyrations, 
which evolve electricity in visible quantities, and that it 
arranges itself in bars, parallel to the earth's magnetic axis. 
Thus the appearance of the aurora in high latitudes between 
the beholder and some distant terres'rial object may easily 
be accounted for, and thus, doubtless, also the weather lights 
are produced. 

I would be glad to have the opinions of scientific men who 
have studied the subject. A. C. Carnes. 

Livingston, Tenn. 



Xbe Esg. 

To the Editor of tlie Scientific American: 

As a sequel to the egg lectures by Professor Agassiz, the 
following statement may not be uninteresting : A week ago 
I set four bens on eggs. One morning I observed that one of 
the hens had left her nest ; returning four hours afterwards, 
the nest was still deserted and the eggs entirely cold. Sup- 
posing them to be spoiled, I concluded to use them in the 
interest of science. I broke one of the eggs and poured the 
contents into a dish for examination. The head and eyes of 
the embryo chick were plainly recognizable, also the head 
and numerous blood vessels ; but no motion or other signs of 
life could be detected. The second and third eggs showed 
like results. I broke the fourth egg. On rupturing some of 
the blood vessels, the blood oozed out, still uncoagulated, 
but no motion of the heart or of any other part was visible. 
I breathed upon the heart ; still no motion. I next placed it 
in the palm of my hand, when, after a few seconds, it com- 
menced beating, showing that (although the eggs had re- 
mained uncovered four hours, were entirely cold and circu- 
lation was suspended, the weather being cool enough to 
make overcoats comfortable) there was still vitality in the 
eggs, and that they needed only external heat to set their 
functions in motion. The rest of the eggs I placed under 
the other hens, feeling confident that most, if not all, of them 
would hatch. J. H. P. 

Franklin, N. Y. 



Air and Oas Engines, 

To the Editor of the Scientific American: 

An article taken from a foreign engineering magazine npon 
the subject of air and gas engines prompts me to make some 
suggestions upon the same subject. It seems to me that the 
most feasible method of constructing a hot air engine, or of 
utilizing hot air as a vehicle of power for working machin- 
ery, is the method adopted in the Roper and similar caloric 
engines, which is to pump or force cold air through the burn- 
ing fuel in an air-tight furnace, thas utilizing not only the 
air but the gases of combustion. The furnace having free 
and ample access to the piston of the engine, the shorter and 
larger the passage between the piston and the furnace, the 



greater will be the percentage of power. In fact, if one end 
of the cylinder in which the piston works could constitute 
the furnace (without such speedy destruction, by heat, of those 
most costly and important parts of the engine, the cylinder 
and piston), the maximum value of the fuel consumed would 
be obtained : or, if a tolerable vacuum, say of from ten to 
twelve pounds to the square inch, could be cheaply main- 
tained, into which the engine could exhaust, then the hot 
air could be used at such low temperature as to be perfectly 
harmless to the piston and cylinder. The writer of the article 
above referred to advocates this vacuum idea or method, and 
suggests that a vacuum be produced by cooling off hot air in 
two vacuum chambers alternately. His method of cooling, 
etc., is not fully explained, but I think it hardly possible to 
cool cheaply and rapidly such highly heated air as would be 
required to produce a vacuum of five pounds to the square 
inch. Therefore I believe that all attempts to improve the 
hot air engine in this direction must prove far more costly 
than satisfactory. I would suggest that the cylinder be 
placed vertically beneath the furnace, and the upper portion 
of the piston be cup-shaped, and large enough to embrace the 
fire so that no ashes or cinder can get into the cylinder ; in 
this position the piston will of course form the bottom of the 
furnace and its position will be such as to receive the max- 
imum pressure of hot air with only a minimum of heat. 

The hot air engine is quite simple and satisfactory as it is ; 
it only needs some little modification in the disposition and 
proportion of its parts, I believe, to double its efficiency. 

F. G. Woodward. 



Concentration of tbe Sun's Heat. 

To the Editor of the Scientific American : 

In your issue of May 14, under the above title, the present 
theory of terrestrial heat is rejected, because, "on leaving 
the earth's surface to approach the sun, a feeling of intense 
cold is soon perceived." The writer has made the mistake 
of considering but one cause. The intense cold experi- 
enced is due to the perfect diathermacy of the ether which 
fills space. The sun's rays grow more intense as you ascend. 
It is the universal testimony of travellers that they never 
suffered such intense heat as when upon some high moun- 
tain with one half the atmosphere beneath them, and sur- 
rounded by air belo/.' 33° Fahr. Our atmosphere acts not as 
a lens but as a vast garment, which allows the sun's rays to 
penetrate it readily, but parts with them very grudgingly. 
Again, our atmosphere has but small refractive power, as is 
seen in the case of the stars. So that even though it were a 
convexo-concave lens — which we think cannot be proven — the 
effect would be but slight. Again, in speaking of gravitation, 
he says : " I do not believe attraction to be due simply to mass, 
else a body would weigh more at the poles than at the equa- 
tor." Now, bodies do weigh more at the poles; the increase 
from the equator being in proportion to versed sine of double 
the latitude. Of course the centrifugal force at the equator 
will increase this difference ; the amount given is due simply 
to mass. His theory of an " equatorial current of magnetism 
sweeping round the sun from west to east " is the ancient 
theory of Des Cartes, and was demolished years ago, as it did 
not account for the simplest phenomena. 

The lens theory will scarcely give to the planets the tem- 
perature of our earth. The strongest lens atmosphere would 
be of little use, were there nothing to prevent the escape of 
radiant heat. Were the aqueous vapor removed from our 
atmosphere for a single night, "the sun would rise upon an 
island held fast in the iron grip of frost." C. 



wrinkle No. 3. 

To the Editor of the Scientific American : 

Those who have set saw teeth with hammer and punch, in 
lieu of something better, know the tediousness both to 
hands and eyes, the liability to spring the saw permanently, 
the chance of knocking out a tooth, and the unsatisfactory 
result, which belong to this method. Lever sets are not all 
they are advertised to be. 

I find nothing better than an old file with the temper 
slightly drawn. Formula : Secure your saw in clamps ex- 
tending the full length ; place the file between two teeth as 
if about to file, keeping the file level, swing your nearest 
hand to the right and set two teeth at once. By placing the 
file about the same distance each time from end to end of 
file and using your knuckle as a gage, you can set a saw in 
so short a time and so easily as to wish for another job of 
the same sort. C. H. B. 

Chicago, 111. 

•-•«»-» 

Profits of tbe Patent Office. 

To the Editor of the Scientific American : 

I noticed a suggestion in your journal that the profits of 
the Patent Office be applied to advance the interests of sci- 
ence, and I would suggest that it would be well to have the 
moneys in excess of the expenses of the department applied 
specially to advance the interest of the inventors who sup- 
port the Patent Office. This could best be done by publish- 
ing all the patents, with the diagrams, in the Scientific 
American, thus making the purchasing public familiar with 
all the patented inventions. If I am not mistaken, this is 
the course taken by the Canadian Department of Patents, 
plans of all patents being published in a journal devoted to 
patent interests. Frederic r>. James. 

Tamworth, N. T. 

Pressure Gages and Safety Valves. 

To the Editor of the Scientific American : 

Having seen a great many accounts of accidents to steam 
boilers of different kinds, and being an engineer of some ex- 
perience, I would like to give the public some ideas which I 



have not seen in print, and which might be- of use to boiler 
owners. 

In my younger days I had charge of an engine ; neither 
the engine nor the fire room was ornamented with steafti or 
water gages except the usual gage cocks. I was nsver 
troubled with a stopped gage or a stuck safety valve, or 
even with one that did not work easily. I had a rope run- 
ning from the safety valve lever over pulleys to a conveni- 
ent place, and, the valve being weighted to what the boiler 
would stand with safety, whenever I wished to know how 
much steam I had I pulled the rope ; and I could tell by that 
if there were steam enough to start with, or if it were near 
blowing off, which is all that is necessary to knoiv. In re 
gard to nearly all high pressure boilers, any one can see 
that the valve would get raised many times during the day, 
and would therefore never stick. 

Every steam user should have a good reliable steam gage, 
which should not be used except to test the boiler or in case 
of experiments ; after which it should be taken off. I think 
that one half the explosions, if the truth could be known, 
could be traced to defective water gages and stuck safety 
valves. In most manufactories, they depend upon gages of 
different kinds ; and there is no way of raising the safety 
valve except by getting on top of the boiler. 

Owego, N. Y. J. F. Kingsly. 



Tidal Action and tbe Rotation of tbe Eartb, 

To the Editor of the Scientific American: 

Having recently read certain articles intended to show 
that tidal action retards the rotaty motion of the earth, I 
would like your permission to show why I hold a reverse 
opinion. 

To know that the earth rotates, we look up to the sun and 
apparent revolving heavens. So, to know what effect the 
tides are likely to have on the earth, we must rise, in imag- 
ination, from the surface of the earth altogether, and place 
ourselves at the north pole of the heavens ; and then and 
therefrom look down upon the earth and tides. Looking 
from that stand point, we see the earth revolving eastwardly 
between two great tide waves : the same two tide waves, 
remember, that rose upon the earth's surface many thou- 
sands of years ago — that rose when the earth first attracted 
the moon toward her, as it was passini^ by her, comet-like in 
character and appearance. Those two tide waves never re- 
volve around the earth in a westward or opposite direction 
to the rotary movement of the earth, but always in the same 
direction as the earth rotates, and in exact keeping with 
lunar motion. They move round the earth a little over 
twelve times per year, and the earth revolves between them 
over 350 times. All this time the tides are steadily advanc 
ing; and the earth's surface is constantly following, coming 
up to, passing through and by them ; then going ahead of 
them until it overtakes and passes them, again and again 
for ever. If the tides have any effect, then, upon the rotation 
of the earth, it must be to hasten or accelerate that motion ; 
it cannot be to retard it. The idea of the westward flow of 
the tides, coming against the east coast of Afxica and Amer- 
ica, tending to stop diurnal motion puts me in mind of the 
man I saw once riding in one of the street cars of Philadel- 
phia, who rose, when he wanted to get out, and stood push- 
ing with all his might against the hinder wall or end of the 
car, endeavoring to atop it. He was moving at the same 
rate as the car, was carried on its floor, and if he had been 
strong enough he might have pushed the end out of the car, 
but he could do nothing, under such circumstances, to stop 
the car. So with the tides ; they may, in time, if they get 
strong enough, tear down the rocky coasts and advance upon 
them ; but to retard the rotary motion of the earth is beyond 
their power and province, I think. John Hepburn. 

Gloucester, N. J. 

■ ■•-<•>-• 

Tbe million Dollar Telescope. 

To the Editor of tlic Scientific American: 

Of the many interesting productions of the Scientific 
American (eagerly read by me), the great telescope project 
has thus far most attracted my attention. I consider that such 
an enterprise is of ne phis ultra importance, provided the 
telescope is made of an enormous size and power, the biggest 
that our mechanical means can produce, and the greatest in- 
strument of the kind yet known. If it will bring the moon 
apparently withim eight miles, animals and plants can be 
seen, if any there be on that satellite. I am sure that I 
would be very glad to have one peep in the instrument for 
$10, and I don't know what miser on earth would not. If 
such a feat can be accomplished, I hope America will have 
the honor of it; and besides 'the honor, it would be of the 
greatest interest to the scientific world, as not only the moon 
but other celestial bodies could be seen plainly enough to 
convince the adherents of the old school that astronomy is 
not all guess work, as a priest told me not long ago. 

Push on and call upon us for our mites of subscription. 
Let us hurry up with our scientific discoveries that, before 
we are cast in the old puddle, we may have the satisfaction 
of seeing the world convinced. that science is not madness, 
as it is called by many leaders of religious sects, who caution 
their flocks to guard against any conversation with a reader 
of a scientific paper, as being likely to pervert them. 

St. Armand, P. Q. Bona Fides. 



Saving Life from Shipwreck. — A correspondent, H. F. 
E., states that Mr. E. W. Furrell's suggestion, published on 
page 335 of our current volume, is not new, having bet-n 
anticipated by the detachable deck of Mr. Joseph Sawyer of 
Detroit, Michigan. 
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POSITIVE CISCVLATINO TEBTICAL TUBE BADIATOB. 

In the invention herewith illustrated, the object sought is 
a positive circulation of steam in the tubes of a radiator, 
thereby expelling the air and utilizing the entire heating sur- 
face of the apparatus. In many devices of this description, 
particularly those having single pipes, either employed se- 
purately or connected at the top by a return bend and open- 
ing into a common steam chamber at the base, the steam (en- 
tering both sides of the single or divided pipe, or both tubus 
when connected together, as above stated), forces the air to 
the upper portion of the radiator. The pressure being equal 
on both branches, there can be no circulation, and hence no 
radiation from that portion of the pipe exposed to the air, 
except as the contained air becomes heated by contact with 
the steam. The consequent defects of unequal heating of 
the tubes and loss of warmth are, it is 
claimed, obviated by the circulation afford- 
ed by the below described apparatus. 

The exterior appearance of the device is 
shown in Fig. 1. It will be observed, in 
the section of the base, Fig. 2, that between 
each pair of pipes that are connected at 
the top by return bends, there is a depres- 
sion in the bottom and a corresponding par- 
tition extending from the top of the base 
into this cavity. When the steam is ad- 
mitted, the water of condensation passes 
along the bottom of the base, filling the de- 
pressions, passing under and covering the 
lower part of the partitions, forming a 
water seal, thus preventing the passage of 
the steam. The latter will, therefore, fol- 
low the course of the arrows, passing up 
the first pipe and down the second into the 
second chamber, where, meeting with the 
resistance of the water seal, it will pass up 
the third pipe, into the third chamber, and 
thus through any number of pipes to the 
discharge or return tube. As there is no 
other course for the steam to follow, it 
must necessarily expel the air and heat the 
whole of the pipes, while the water of con- 
densation falls to the bottom of the base, 
and exits under the partitions of the dis- 
charge pipe. 

For low pressure or exhaust steam, this radiator is claimed 
to be especially suitable. It is stated that it will operate 
with a mere vapor and without any perceptiblr pressure, ex - 
pelling the air with ease and certainty. 



left, doubting if the entire work of restoration would be ac- 
complished before the close of a second day. 

An examination of the track did not at first offer any ex- 
planation of the accident. Everything about it seemed 
right, save that the fish bars at one joint had given out, the 
bolts being broken short ofi. While the English passengers 
gathered in a knot and talked of denouncing the careless- 
ness of the company and the inefficiency of its management, 
a few Yankee friends were busy studying out how the cars 
managed to jump the track ; and this was the result : A 
rod or two back of the broken joint was a switch. The strain 
upon the track caused by passing the switch had, in course 
of time, spread the main track. The forward car was sup- 
plied with wheels of a rather narrow tread, and one of these 
wheels had dropped inside the track on passing the switch. 





GARB'S POSITIVE CIRCULATIIIO VERTICAL TUBE RADIATOR. 

As it proceeded on, the pressure outward caused the fish bar 
bolts to yield, and the rail, still held by the outer spikes, 
turned j ast enough to let that and all the following wheels 
pass to the outside of the next rail. Meanwhile nothing had 
broken except the fish bar bolts ; and when all the wheelfl 
had passed out of the open gap, the rail, which had not been 
even bent, sprung back to its place so exactly that at first 
glance it would seem never to have been moved there- 



For further paiticulars address the manufacturer, Mr] A. 
Carr, 43 Cortlandt street, New York city. 



OflT the Track In Ireland. 

An occasional correspondent who is now traveling in Eu- 
rope writes of the pleasure he has experienced in running 
off the track near Cork, and says he would not have missed 
the occasion by any means, now that he " knows how it is 
himself." According to the newspapers of the neighborhood, 
" one of the carriages of the afternoon express to Dublin 
left the track just out of Cork and caused a detention of an 
hour to the train ;" while, according to the fact, every one of 
the dozen or more cars — everything except the locomotive — 
ran off the track, and loss of life was only avoided by the 
run-off being toward the middle instead of toward the outer 
edge of a high embankment. He states that very much of 
the safety of the passengers on the occasion is properly to be 
awarded to the superior manner of fastening the cars to- 
gether, no coupling, save that at the engine, having given 
way, notwithstanding the severe strain put upon each of 
them. He tells us, moreover, that the strongest possible 
evidence of the infrequency of such accidents was given by 
the fright and tremor into which the several employees were 
thrown, and their utter ignorance of what ought to be done 
and how to do it. There was absolutely no directing head 
there until one or two Americans, who were passengers, took 
the matter in charge so far as to make suggestions, whereby 
a couple of the cars were returned to the track before an- 
other train could be procure^. And then our correspondent 



A Alnslcal Blackboard. 

A recently patented improvement in devices for musical 
instruction consists of a blackboard' on which are painted, in 
large characters, the usual notes of the musical scale. In 
the center of each note is a movable key, which connects 
behind the board with an organ. The arrangement is such 
that when the teacher, with rod in hand, points out a note 
and touches its center, the organ sounds the corresponding 
tone, and thus both eye and ear are instructed. 

«-•«>-> 

SOOTTON'S PATENT BOTTITD TBEE BOX. 
Our illustrations represent an improved form of tree box 
wliich, it is claimed, is much cheaper and also more dura- 
ble than the rough devices ordinarily employed. The pat- 
ent under which it is made is quite comprehensive, and in- 
cludes a number of valuable articles of si- 
milar construction. 

This particular invention consists of a 
number of wooden pickets. Fig. 1, each con- 
taining one foot of lumber, and of suitable 
dimensions, fastened together by rods Of 
one quarter inch round iron, the latter be- 
ing forced through holes of less diameter 
by means of machinery, thus giving the 
completed work great solidity and firmness. 
In this condition it is packed and shipped 
to purchasers. The agents for its sale, how- 
ever, are furnished with a wooden cylinder 
which has a hook in each end. This ap- 
paratus is placed upon the flattened box 
and the hook caused to grasp the outer 
picket. The operator then revolves the 
cylinder, which thus rolls the boxinto- 
suitable form, ready to -be placed around 
the tree, as shown in Fig. 2. A hatchet is 
now the only tool needed to secure the box 
in position. Four holes having been pre- 
viously bored in the outer pickets. A, Fig. 
1, with a tapered bit, staples, B, Figs. 3 
and 3, are driven in, thus completing the 
circular form. Three blocks, C, are insert- 
ed between the tree in the box for steady- 
ing or supporting the former. 

It will be observed that, the box being 
round like the trunks, there is no waste of material in square 
corners, by which the trees are rubbed and scarred, causing 
decay and dwarfage in after years. The tops of the pickets 
are pointed on four sides. The tasteful and economical shape. 



from. 
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TEE HSSSLE VALVE AUTOHATIC OIL FEEDEB. 

We present, in the an&exed engraving, a sectional view of 
a new and, it is claimed, efficient lubricating cup for steam 
cylinders, which possesses many novel and useful features. 
The lubricant, oil or tallow, is fed into the cylinder by the 
needle valve, D, which oscillates with each stroke of the pis- 
ton, the flow being minutely regulated by the gage, H. In 
order to prevent congelation of the lubricating material in 
cold weather, w hen the device is usod upon locomotives, an 
adjustable bowl, J, is provided, which regulates the conden- 
sation of the steam in the cup, B. The channel, K, in the 
valve seat serves to admit a small quantity of oil into the 
cylinder when steam is shut off, as when descending a grade. 

The inventor states that it effects a saving of fully half 
the oil ordinarily used, and permits no impurity to enter the 
cylinder, or lubricant to pass into the boiler. Simple and 
durably made, its points remain tight without the use of a 
wrench ; cheapness, tasteful appearance, and its working with 
promptness and regularity, are the remainder of the claims 
made by the patentee, who adds the information that the de- 




vice has been already adopted by a number of railroad and 
engine manufacturers. The credit of the invention is due 
to Mr. F. Lunkenheimer, of the Cincinnati Brass Works, 
Cincinnati, Ohio, who may be addressed for further particu- 
lars. Patented April 1 and April 22, 1873. 
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as well as the ready portability of the box, render it a con- 
venient and suitable article for all who wish to encourage 
the planting and healthy growth of shade trees on our side- 
walks. 

For further particulars, and also for proposals concerning 
the manufacture of this device, address the patentee, Mr. 
Stephen Scotton, Richmond, Ind. 



Railkoad Progress op 1873. —It is believed that, under 
favorable conditions, 8,500 miles of new railroad will be 
built in 1873, divided among the several sections of the 
country as follows : North eastern states, 435 miles ; Mid- 
dle states, 1,205 miles ; Western states and territories, 3,080 
miles; Southern states, 2,510 miles ; Pacific states, etc. , 710 
miles. The capital required to complete this extension will 
amount to $240,000,000. The money necessary to advance 
this railroad progress will probably, for most part, come 
from abroad. There is a great plethora of capital in Ger- 
many, seeking a good investment in the United States, and 
with this foreign capital and the supplies of capital from 
our domestic resources, the $240,000,000 will doubtless be 
forthcoming. 



The Novel Marine Propeller. — Mr. C. A. Bennetti, of 
Racine, Wis., states that the originality of this invention, de- 
scribed on page 258 of our current volume, is due to him and 
not to M. A. Huet, and he forwards us, in support of hia 
assertion, a communication which is much too long for pub- 
lication. 
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FOBTABLE STEAM SENOVATOS. 

The invention represented in our illustrations is a porta- 
ble apparatus for renovating carpets, hair, feathers, etc. , by 
steam. The material to be operated upon is placed within 
a hollow revolving cylinder and fiist acted upon by steam 
directly distributed throughout its mass. It is then dried by 
the heat of the steam confined in closed pipes within the 
machine. 

Fig. 1 is a perspective view and Fig 2, a vertical trans- 
verse section. The cylinder is mounted on the portable 
stand, as shown, by hollow journals, A and B. The journal, 
A, is, by a steam tight joint, connected with the supply pine 
of the steam boiler, and has two branches, C, 
which form conduits to the drying tubes, D, 
Fig. 2, within the cylinder. Two other 
branches, E, are also arranged at right angles 
to those above mentioned, which communi- 
cate with the interior distributing pipes, F. 
Upon the periphery of the latter, nozzles are 
formed which serve to conduct the steam in 
direct contact with the contents of the cylin- 
der. The branch pipes, C, have cocks at G, 
to regulate the admission of steam to the 
drying tubes, and the latter are provided with 
escape orifices and cocks at H. 

I is a horizontal shaft in the axis of the 
cylinder, having a bearing at one end in the 
cylinder head and passing at the other 
through a hollow journal, and carrying at its 
extremity a crank handle by which it is 
turned. Upon this shaft, and witjiin the 
cylinder, are arms or beaters, J, which serve 
to agitate the mass of feathers or hair, in or- 
der to insure thf thorough penetration of the 
steam. The arms are made detachable so as 
to be readily removed when carpets are to be 
treated. On the shaft, near each cylinder 
head, are disks, K, to which, by means of 
tongues and clips, are detachably connected 
the bars, L, upon which carpets are rolled. 
The fabric is first attached to pins, M, on the 
shaft, and wrapped around the inner row of 
bars, which are the only ones applied at the time. Then 
the next row is set in place and the carpet rolled on them, 
and so on until the machine is filled. 

The operation consists in closing the door and admitting 
steam through the pipes, E and F, turning the shaft by its 
handle as long as the direct application of the steam to the 
material is desired. The supply is then shut off from the 
distributing pipes and turned on to the drying tubes, the 
heat of which quickly absorbs the moisture remaining upon 
the contents of the cylinder. Exhaust pipes, N, are applied 
to the tubes, D and F, to allow of the escape of the water of 



vent the deposits by solution, Dr. Rogers then turned his at- 
tention to the conversion of the form of the precipitates 
from crystalline to non-crystalline or amorphous, with a 
view to preventing their agglutination into compact scale. 
After a long search through the list of available chemical 
agents, tannic acid was found to most satisfactorily meet this 
aim, affording as it did a non-crystalline precipitate of tan- 
nateof lime and magnesia, of such light specific gravity that 
it was kept constantly in suspension by the boiler currents, 
and was only deposited when it reached the sediment re- 
ceiver, whence, owing to its non-adherent quality, it was 
readily blown out. This acid, however, in its free state was 
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condensation. When feathers, hair, and like substances are 
to be acted upon, the bars, L, are removed, and the beaters, 
J, placed in position. The material is then packed in the 
cylinder, and the subsequent operation is the same as above 
described. It is proposed to construct the machine in sec- 
tions so that it can be readily taken apart and packed for 
transpottaiion. 

Patented through the Scientific American Patent Agency, 
April 29, 1873. For further particulars regarding sale of 
State and county rights, etc., address Messrs. GroS & Ram- 
sey, Mahanoy city, Schuylkill county, Pa. 



TANNATE OF SODA. 
There being at present much inquiry in reference to the 
use of this agent for the pre.vention of boiler incrustation, 
we deem it a matter of public interest to refer to the history 
of its introduction. In 1860, Dr. Jos. G. Rogers, of Madi- 
son, Ind., began a course of investigations on the formation, 
consequences, and prevention of scale, as it occurs in the 
boilers in use on the Ohio river. Subsequently the analysis 
of a large number of specimens of incrustation, from all 
parts of the United States, developed the fact that they con 
fiisted uniformly of crystalline deposits of the carbonates of 
lime and magnesia and the sulphate of lime, in varying pro- 
portions. Other elements were variously found, but in such 
email proportion as to be of no moment practically. Ma- 
rine, river, lake, and well water scales, all these exhibited but 
little difference, and that was in the relative proportion of 
the above constituents. After futile attempts to safely pre- 



PORTABLE STEAM BENOVATOB. 

found to have a decided action on the iron of the boiler, and 
it became needful to find an agent which would neutralize it 
as far as regards the iron, and still loave it the power of de- 
composing the elements of the usual deposit of lime, etc. 
After much investigation soda was found to best answer this 
purpose, which it did perfectly when definitely combined 
with the tannic acid so as to form a neutral tannate of soda. 

In 1871, Dr. Rogers read a paper on the subject before the 
American Association for the Advancement of Science. This 
paper attracted much attention throughout the country, and 
reappeared in the New York Tribune, the Oalaxy, the Amer- 
ican, Chemist, and many other scientificand popular journals. 
In view of the demand for the tannate of soda which this 
wide attention created, and the high price of the commer- 
cial salt. Dr. Rogers found it necessary to go still further, 
and he devised a method of manufacture which, he states, af- 
fords a product containing 85 per cent of pure taunate at one 
tenth the cost of that aa ordinarily made. This article is 
solid, unchangeable, entirely soluble, easy of use, causes no 
foaming, and is not liable to conversion into useless gallate 
of soda. 

Within the last two years this preparation, known as 
Rogers' Scale Preventive, has been extensively used through- 
out the United States, and has commanded the approval of 
very many of our most practical a>d scientific men. 

The use of tannate of soda for this purpose, and the me- 
thod of manufacture, has been patented. We are informed 
that W. H. Rogers, manufacturing chemist, Madison, Ind., 
is prepared to supply the preparation, and parties interested 
in the article can derive further information by addressing 
as above. 



Telexrapby in the United States. 

The Journal of the Telegraph, in an editorial on the ef- 
ficiency of the Western Union Company's telegraphic serv- 
ice and lines, says that the same is as greatly due to the con- 
diLion of the lines as conductors of electricity as to the ma- 
chinery of transmission. Not very long ago a heavj mist or 
storm of rain was sufficient to interrupt communication even 
between near offices, and defective insulation and bad joints 
in the wire utterly precluded the possibility of working more 
than three or four hundred miles in one circuit, except when 
the wire was newly erected. At present the lines are kept 
at a regular standard, joints and splices of the wires are sol- 
dered, and insula Lion is made perfect by the 
use of non-conducting substances suitable to 
the atmospheric and other incidences, which 
vary in different sections of the country. 

Two systems of operation are employed, 
the Morse and the House and Hughes. Fully 
nineteen twentieths of the business is done 
on the Morse. The ingenious arrangement 
of wires and circuits known as the duplex 
system, by which messages are transmitted 
in both directions ai the eame time, is also 
largely used. This invention has practically 
doubled the capacity of the lines. 

The affairs of the company are managed by 
an executive committee, chosen by the Board 
of Directors. The territory covered by its 
lines is divided into iour divisions, each in 
charge of a general superintendent, and sul,- 
divided into districts, of which there an; 
twenty-nine in the United States and British 
Provinces. 

The electrician of the corporation has 
charge of and is responsible for the main- 
tenance of the lines at the established stand- 
ard of efficiency. To this officer is referred 
all machinery offered for the service of tie 
company. Offices are established in every 
town and city in the country not reached by 
the lines of other companies with which 
those of the Western Union connect. There 
are in all about 5,000 offices, and nearly 8,000 persons are 

employed. 
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WHI77LETBEE STTTB. 
This is an ingenious little device, for more conveniently 
hitchinij and detaching the ends of traces to whiffletrees. 
The end of the stub is made in tapering form and is slotted 
to receive the pivoted button A. When it is desired to 
fasten the trace, the latter can be turned in the slot in the di- 
rection of the arrow, until it is stopped by the projection B. 



ADJUSTABLE FULIEY BOLT. 

This is one of those useful little inventions which will, 
from its convenience and simplicity, doubtless find ready ap- 
plication for innumerable purposes. It is an ordinary screw 
eye bolt, with which is combined a movable pulley wheel. 

In the inner side of 
the eye a grove is 
formed. The pulley 
revolves on an axle 
the ends of which are 
made in segments of 
circles, A,the circum- 
ferences of which fit 
into the groove in 
the eye. By this con- 
struction the pulley may be turned in any desired direction 
by moving the ends of its axle. The screw eye may also be 
turned in its support, so that the cord passing around the 
wheel may be led as required. Patented, February 11, 1873, 
by Mr. Charles C. Moore, of New York city. 




A Novel Bath. — One of the therapeutic novelties in Lon- 
don, recently introduced from the Continent, consists in the 
erection of establishments for administering hot sand baths 
as a remedy for rheumatism, recen'i. cases of nervous disor- 
ders, affection of the kidneys, and all cases where heat is 
wanted as the cltief therapeutic agent. The advantages of 
this treatment are that it ^oes not suppress respiration like 
the hot water bath, but rather increases it, and does not in- 
terfere with the respiration like the steam bath or Turkish 
bath. The body can endure its influence for a much longer 
time, and a much higher temperature can be applied. 
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The trace can then be easily slipped on, and the button re- 
turned to a vertical position. The stub is tapered so as to 
cause the trace to slide against the button, and is made 
thicker at the point where the latter is pivoted to ensure 
the requisits strength. Patented October 1, 1872, by Mr. 
William C. Shepherd, of Cleveland, Ohio. 



HoosAC TtTNNEL. — While the air in the shaft is warmer 
than that above, it rushes up, and a strong draft is created 
in cold weather, so that a lamp would not burn in the nar- 
row passages of the tunnel. But now that the air on the 
mountains has become the warmer, the current has changed, 
and the cold air moving down grade toward the eastern 
portal creates a draft in that direction. A light can now be 
seen at the bottom of the shaft, 1,030 feet,and the timbering 

is visible half way down. 

1 »-4*H« 

Nothing, says Elisee Reclus, can convey a more impressive 

idea of the tremendous power of water as a natural agent 

than the wonderful canons of Mexico, Texas, and the Rocky 

Mountains, where the torrent may be seen rushing along, 

through the incision it has cut out for itself in the hard rock, 

at a depth of several thousand feet between perpendicular 

walls. The greitest of these canons, that of the Colorado , 

is 298 miles in length, and Its sides rise perpendicularly to a 

hight of 5,000 or 6,000 feet. 

*->•»-• 

C. T. D. says : " I think that no one who has read your 

paper can do withoufit,or excuse himself if he is ignorant of 

the progress of the world in science and the mechanical arts. " 
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THE SOTTTHEBH C&NAL. 

A lecture was recently delivered before the Polytechnic 
Association of the American Institute, by Professor H. E. 
Colton, on the proposed canal from the waters of the Mis- 
sissippi to the Atlantic ocean, and the resources of the coun- 
try through which it wou}d pass. To make this canal, it is 
proposed to dredge the Ohio from its mouth at Cairo to the 
mouth of the Tennessee at Paducah, then to dredge and 
improve the Tennessee to Florence, Ala., being the foot of 
the Muscle Shoals, then to canal around these shoals and 
lock and dam the river to Guntersville ; thence to cut a canal 
to Gadsden on the Coosa; from this point to Rome, Ga., the 
river is navigable at all seasons to vessels drawing five feet 
of water. To make the Georgia canal, it is proposed to lock 
and dam the Etowah, or cut a canal on its banks from Rome 
to near the head of Owl Creek, thence across the hills to the 
Chattahoochee, across that stream by an aqueduct 170 feet 
high ; then by a tunnel 3,200 feet long through the Blue 
Ridge to the Yellow River, one of the head streams of the 
Ocmulgee ; down the Yellow River, by canal, to navigable 
watei in the Ocmulgee below Macon ; thence by that river 
and the Alatamaha to Daiien and thence by canal to Bruns- 
wick, making a total distance of 1,508 miles. From Cairo to 
Guntersville will cost $4,596,000. The canal from Gunters- 
ville to the Coosa, with its reservoirs, sufiBcient to accommo- 
date 78 boats daily during the dry season, will cost $11,570,- 
607. The Georgia canal will cost, from Rome to Macon, 
$20,435,684, from Macon to Brunswick $3,500,000, a total of 
$23,935,684. In surveying these routes, Major McFarland 
also surveyed the Coosa river below Gadsden, and reported 
to Congress that it could easily be made navigable from that 
point to Montgomery for $2,393,686. From Montgomery to 
Mobile, the river is now navigable. Professor Colton sug- 
gested that, as a means of reaching the Atlantic ocean, a 
canal might be cut from Montgomery to Euf aula, 80 miles, 
thence down the Chattahoochee to the Flint, thence by canal 
to Brunswick {via Fernandina, if desired), not over 150 miles. 
The Chattahoochee is always navigable from Euf aula down, 
or can be improved at a small expense ; he estimates the 
cost of this 230 miles of canal at $11,500,000, and we have a 
canal and river from Cairo to the ocean at a cost of $29,393,- 
686, which would be over $11,000,000, cheaper than the route 
through upper Georgia, while the distance by the Chattahoo- 
chee route would be only 968 miles. Major McFarland reports 
that, by the construction of two storage reservoirs, 10,125,- 
000 cubic feet of water for lockage purposes can be obtained 
and used daily on the route from the Tennessee river to the 
Coosa. This would be needed only in very dry weather. 
The lecturer stated that the country which these improve- 
ments would accommodate, even if they were extended only 
to Montgomery, raised in seventeen counties nearly one tenth 
of the whole cotton crop, while they consumed six million 
bushels more of grain than they produced. It now costs 33^ 
cents p3r bushel to get corn from St. Louis to Selma and 
Montgomery; while, if the canal were built, it should not 
cost as much as 16 cents. The country was also rich in min- 
eral wealth, and, with navigation oa the Tennessee, iron ore 
and coal could be shipped to St. Louis about as cheaply as by 
rail from Iron Mountain ; besides, it was just the ore that was 
wanted for mixing with the Iron Mountain ore, etc. Lumber 
would also be an important article of return freight, also 
naval stores. The cotton factories of the South were already 
sending their goods to the West instead of to New York, and 
also cotton factories were springing up in the West. With 
this new and cheap transportation, these industries would 
be greatly increased. The government is already at work 
improving the navigation of the Tennessee below, at and 
above the Muscle Shoals, even as far as Knoxville in East 
Tennessee, and they will no doubt make it complete. The 
canal and the Coosa improvement only remain to give the 
West another outlet to the Gulf and a means of access to a 
section consuming large quantities of their grain which is 
now such an incumbrance. Besides this, millions of acres of 
land, now of little value, would Le brought into market, and 
also immense water power would be placed in a condition 
for immediate utilization in the heart of a cotton country. 

.»^«>-a. 

Improved Water Elevator, 

Captain Thomas Bell, of Bellport, L. I., a ve:.ierable in- 
ventor and one whose long and useful life has been largely 
devoted to the production and perfection of devices having 
for their end the welfare of the people rather than his own 
individual benefit, has recently received a patent for a novel 
and colossal scheme for supplying New York city and Brook- 
lyn with salt water for the extinguishment of fires and other 
purposes. Captain Bell is no supporter of the steam engine 
as a motor, so lor.g as the great natural forces of winds, 
tides, and currents remain undeveloped and unapplied to 
their full extent to the uses of mankind. Hence in the 
present plan, as well as in others contemplated. Dame Na- 
ture herself does the work, and, in the instance under notice, 
by means of the swift flood which rushes through the channel 
at Hell Gate, between Long Island and the Metropolis. Here a 
huge undershot wheel, he suggests, may be erected and 
caused to revolve by the powerful impetus of the stream. 
To the ends of the arms of the apparatus are attached self- 
filling tanks, which are dipped in the water in succession as 
the wheel rotates. On each vessel arriving at the highest 
point of the circumference, a valve, which closes itself when 
the tank is filled, is by an ingenious device caused to open, 
so that the water escaping is discharged into a reservoir, 
from which receptacle it is distributed by suitable conduits 
through "the two cities. 

The inventor manifests much interest in the furtherance 
of his philanthropic project, and demonstrates its efficacy 
and practicability with an enthusiasm which it seems should 



carry conviction to the most sceptical. It maybe that in the 
press and turmoil of political strife, or among the multi- 
plicity of schemes now afoot for the improvement of our 
great city, this offspring of his later years may not meet 
With that ready appreciation which is doubtless hoped and 
expected. But thoughts that are embodiments of genius 
are immortal, and though they may slumber forgotten, no 
one can tell when the emergency may arise which may call 
them into useful existence, securing for their inventors, 
if living, fame and fortune, if passed away, at least one 
"footprint on the sands of time." 

[For the Scientific American.] 
Zinc In Oblo. 
It will interest a large number of your western readers, 
especially in Ohio, and many who spend their summer in the 
recreation of collecting for cabinets, to learn that a very novel 
foiTn of zinc sulphide occurs at Greenfield, Highland county, 
Ohio, immediately upon the Marietta & Cincinnati railroad. 
The rocks in the vicinity are of the lower Helderburg series, 
and are composed of carbonate of lime and silica ; they are 
almost universally tinted by organic matter, or bituminous 
specks and skins, or blackened by superficial and interposed 
laminse. All the limestone that I have examined in the lab- 
oratory leaves, in the filter paper, organic n.atter. But to 
mineralogists, the most interesting feature exists in the very 
prettily colored deposits of sulphide of zinc occurring in len- 
ticular masses, and Bet in the cleavage faces of the lime- 
stone rocks. These masses consist of the fossils replaced 
by the zinc sulphide which seems to owe its oiigin to infil- 
tration into their cavities from the superposed rock. In 
some cases this infiltration is coBapOsed partly or entirely of 
silex, so that the fossil has been changed into a geode of 
minute but perfectly formed quartz crystals ; in one specimen 
in my possession, one or two crystals are perfectly doubly 
terminal, and held in place by the side, and all the crystals 
are interspersed by shining grains of pure bitumen. Anoth- 
er interesting fact is found in the masses of concretionary 
rock, presenting the appearance of small balls formed of con- 
centric layers, compressed closely together and possessed of a 
somewhat translucent and crystaline material. On a care- 
ful analysis of an average sample, I find this rock to contain 
over six per cent metallic zinc. One mass, weighing little 
more than seventy-eight pounds, averages more than the 
amount just stated. Some nodular masses seem almost al- 
together zinc sulphide, and show evident traces of cadmium 
sulphide on the surface, which do not pass off even when 
heated in the lime kiln. About three miles west of the vil- 
lage, at Wright's quarry, the zinc sulphide specimens are 
rare, but they occur in small crystaline masses, generally 
intercallated, and of a very unusual dark fawn color, having 
no trace of red or yellow in the shade or hue. 

The region is a very interesting one to mineralogists, and 
I would point it out to tourists who may be making summer 
excursions. H. S. S. 

^-t^^— , 

Tbe netal Industrie* Of Ancient Ejtypt, 
A correspondent of Iron gives some interesting facts re- 
garding the metallurgical knowledge of the inhabitants of 
the land ot the Pharaohs. Iron is believed to have gradual- 
ly superseded copper in the manufacture of the implements 
with which the great monuments were carved and hewn 
from the stone. The minuteness and finish with which the 
hieroglyphics are sculptured on obelisks and similar struc- 
tures may also be considered as strong arguments that the 
workmen possessed steel chisels, quite as finely tempered as 
any we at present can manufacture. 

The skill of the first smelters was evidently not great, 
much more care being bestowed upon working the metal ob- 
tained than upon gaining a fair product from the ores. If 
the ancient mines of gold and silver can be found, the debris 
worked over, wuuld doubtless yield a rich harvest. Old tur- 
quoise mines have been already discovered, and it is stated 
that large numbers of very fine stones have been extracted 
and sent to Europe. In the same locality a system of forti- 
fications has been traced out, by which the Pharaohs protect- 
ed their works and workmen, and, what is still more won- 
derful, the remains of vast iron works have been found of 
such magnitude that many thousand people must have been 
employed upon them, unless the plant used was on as grand 
a scale as the largest English furnaces. These works were 
commenced in very early times ; each Pharaoh, as he con- 
tinued them, added a large engraved stone to indicate the 
labor completed. It is believed that the hieroglyphics on 
these monuments are still legible, and from them much val- 
uable historical information may be gleaned. 

«-<•»-« _ 

The Length of Days. — The days of summer grow longer 
as we go northward, and the days of winter shorter. At 
Hamburgh, the longest day has seventeen hours, and the 
shortest seven. At Stockholm, the longest has eighteen 
and a half hours, and the shortest five and a half. At St. 
Petersburgh, the longest has nineteen, and the shortest five 
hours. At Finland, the longest has twenty-one and a half, 
and the shortest tw.t and a half hours. At Wandorbus, in 
Norway, the day lasts from the twenty-first of May to the 
second of July, the sun not getting below the horizon for 
the -whole tiiuo, but Bkimming along very close lo it lu the 
north. At Spitzbergen, the longest day lasts three months 

and a half. 

»^*>-« 

WiNCHENDON, Mass., boasts of fifteen firms engaged in 

the manufacture of almost all kinds of wooden ware, tubs, 

pails, buckets, boxes, saw horses etc., and three new stock 

companies, with from $5,000 to $20,000 capital each, have 

recently been formed for the manufacture of chairs, 



Components of the Potato, 

In 100 parts of Irish potato, there are: Water j 70 00, 
starch, 24-00 ; azotic matter, 1 '60 ; fatty matter, -10 ; sugar, 
1-09; skin, 1-65; mineral matter (salts), 1-56; total, 10000. 
The potato produces at least 30 per 100 of dry matter, 1 '65 
of which must be subtracted for the skin, which reduces the 
food part to 28 per 100, 24 parts of which are starch. 



DECISIONS OF THE COUBIS. 
United States Circuit Conrt—Dlstrlct of Neir Jersey. 

WOOD PAVEMENT PATENT.— THE AMEEICAN NICOLSON PAVEMENT COMPANY 
VS. THE CITY OF ELIZABETH et al. 

This was a bill In equity, brouEht aealnet the city of Ellzateth and others, 
for an alleged infringement of the reissued letters patent for an improve- 
ment for wooden pavements, granted Samuel NlcolBon, August :iO, 18ti7, the 
original of which bore date August 8, 1854. • 
Nixon, Judge. * 

The complainant's patent. If valid, Is douhtless for a combination. The 
several parts that make up the structure are : 

1. A continuous foundation directly upon the roadway 

2. A series of blocks, with parallel sides, standing endwise In rows, that 
form the wooden surface of the pavement. 

3. An auxiliary set of blocks or strips of board, which form no part of the 
surface, but determine the width of the grooves between the pilnclpal 
blocks. 

4. The filling of the grooves, when so formed, between the principal blocks 
with broken stone, gravel, or tar, or other like material. 

It Is not claimed that any one of these parts is new, but that In their com. 
bination they produce a new and useful result. 

1. Was Nicolson the original and first Inventor, or is Ihe patent void for 
want of novelty? 

I have carefully examined the copies of specifications and the large num- 
ber of models produced, representing the pavements described in eighteen 
English patents Issued previous to the date of the Nicolson patent; and, 
while nearly all of them have some one or more of its elements. I find that 
none of them, except perhaps the Hosklng patent, * suggests the combina- 
tion which Nicolson has made. 

There are strong presumptions in favor of the novelty of Nicolson's in- 
vention. The issue of the patent. Its reissue, its extension by the Com- 
missioner, its long use and the public acquiescence, the judgment ol com- 
petent legal tribunals where the question of Its novelty was directly In- 
volved—are all facts to be taken Into the account. 

The burden Is upon the defendants to rebut and overthrow these pre- 
sumptions, which. In the oninlon ot the court, the:7 have failed to do. * 

The affidavits of Brockleoank and Trainer, taken in 1818, lo be used upon 
the application of the administrator of Nicolson for im extension of the 
Nicolson patent, and exhibited In this case, fully dlKclo^-e the estimate in 
which the patent was held by these defendants. Thev i ot only recognize 
Its novelty, but are very extravagant in their praises of iis utility and value. 
Not nxentloning their specifications of Its merits In particular cases, they 
are of opinion that Its general Introduction Into the streets of the cities 
and towns of the United Stales would save to the people in various ways. 
In the next seven years, from five to seven hundred millions of dollars. 

If it be commendable in tliem to strive to make it more useful by im- 
provements, it is hardly just that they should seek to rob such a benefactor 
of his race of the glory of his invention, or deprive his legal representatives 
of the profits from the extension, which they did so much, I doubt not hon- 
estly, to obtain. 

I am of the opinion that the patent of the defendants Infringes the first 
and second claims of the extended patent of the complainant, and that a 
decree should be entered according to tbe prayer of the bill. 
IC. A. Seward and B. WilUajW'On, lor complainant. 
C. F.Biake&ni C. JT. iei/er, for defendants.] 

.^-t^t^m. 

NEW BOOKS AND FUBLICATIONS. 

A Manual of Photogkapiiy, founded on Hardwich's Photo- 
graphic Chemistry. By George Dawson, M.A., Ph. D., 
Lecturer on Photography in King','? College, London. 
Eighth Edition. Philadelphia : Lindsay and Blakiston. 
We have here a reissue of one of the most complete theoretical and prac 
tical treatises on photography extant. It Is carried down to tbe latest date 
and contains the most recent dissoverles In the wonderful art. 

The Manufacture of Steel, containing the Practice and 
Principles of Working and Making Steel. By Frederick 
Overman, Mining Engineer and Author of " The Manu- 
facture of Iron," etc. Price $1.50. Philadelphia : Henry 
Carey Baird. 
We have here a new edition of a valuable and well known text book, 
which we frequently consult with confidence In the accuracy of Its Inf orma. 
tlon. Its value is enhanced by an appendix, describing the most recent 
Improvements In steel metallurgy, which has been added by Professor 
Fesqaet, whose labors in connection with Mr. Balrd's publications are 
deserving of the highest commendation. 

Steam and the Locomotive Engine. By Henry Evers, 
LL.D., Professor of Mathematics and Applied Science. 
Also, by the same author. 
Steam and the Steam Engine, Land and Marine. 
Machine Construction and Drawing. By Edward Tom- 
kins, Lecturer on Engineering, Queen's College, Liv- 
erpool. 
Practical Plane and Solid Geometry, for use in Science 
Classes and Higher and Middle Class Schools. By Henry 
Angel, Science Master of the Islington School of Art. 
These are four volumes from a valuable series of elementary text books 
on the practical sciences, which have been complied to meet the ever grow- 
ing demand for technical Instruction. We wish that the study of such lite- 
rature formed a part of every school curriculum. They are issued by 
G. P. Putnam's Sons, of Fourth avenue and 33rd street. New York city, at 
the nominal price of 75 cents each. 

A Compendium of the Ninth Census — June 1, 1870. Com 

piled by Francis A. Walker, Superintendent of Census. 

Washington : Government Printing Office. 

The results of the last census are here summarized, and printed id a handy 

form for reference. The book will be especially useful to editors and 

statisticians. 



Inventions Patented In England by Americans. 

rComplled from the Commissioners of Patents' Journal.] 
From April 22 to May 15, 1873, inclusive. 
Baling Cotton, etc.— J. A. Prake, New Orleans, La. 
Blind Cobd Polley Rack. -H. L.Hall (of Chicago, 111.), London, Eng. 
BoiLEP. and Fuenace.— F. A. Huntington, San Francisco, Cal. 
Car Axle Box.— S. F. Gates, Taunton, Mass., et al. 
Clutch.— D. McC. Weston, Boston, Mass. 

Fettling Puddling Furnaces.- T. L. B. Edgcomb, New York city. 
FinE Arm.— E. Remington & Sons, Illon. N.Y. 
Fire Arm.— L. C. Rodier, F. G. Bates, Springfield, Mass. 
Fire Extinguisher.— w. K. Piatt, Philadelphia, Pa. 
Fitting Gores.— J. WaUeu, Newark, N. J. 

Fluid Brake and Signal.— G. \'.'estlnghou8e, Jr., Pittsburgh, Pa. 
Furniture Caster. —C.B. Sheldon, New York city. 
Journal Box.— R. Brewer, New York city. 
LOOM.— E. P. Cbapln, Providence, R. I. 
LowEBING Boats. —T. Shaw, Philadelphia, Pa. 
Lubricator.- W. Burnett (of San Francisco, Cal.), London, Eng. 
Making Paper Bags.— E. J. Hewlett, J. P. Onderdonk, Philadelphia, Pa. 
Operating Boats.- G. W. Mallory, Mystic Bridge, Conn. 
Paper Box Machine, etc.— S. Wheeler, et al., New York city. 
Plow, etc.— J. Remington, Vosburgh, Pa. 
Repaibing Yenbebs.— a. H. Allen, Boston, Mass. 
Rolling Machine, etc.— R. H. Thomas, Cincinnati, O. 
KOTABY pump.— J. p. Carll, Brooklyn, M. Y.,etal. 
Separating Liquids.- F. L. Pope, Elizabeth, N.J ., et al. 
Ship's Berth.- I. A. Chomel (of New York city) , Liverpool, Eng. 
Spade Bayonet, etc.— F. Chilllngworth, Springfield", Mass. 
Steam Vessel.— T. WInans, Baltimore, Md.,6So/. 
Tempebing Steel, etc.— S. S.Lewis (of New Yorkcity), London, Eng. 
Teaotion Engine.— W. Sprague, South Kingstown, R. I. 
Tbeating Coffee, etc.— J. Ashcroft, Brooklyn, N. Y. 
Valve.— J. W. Willis, Boston, Mass. 

Watee Power.- W. Burnett (of San Francisco, Cal./, London, Eng, 
Wheel, etc.- S. W. Wilson (of Philadelphia, Pa.), London, Eng. 
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ImproTcd Electro-maffnetic Induction Coil. 

Jose S. Camacho, Havana, Cuba.— The object of this Invention Istopro- 
duce electric currents of great Intensity, which are applicable to the pro- 
duction of light In lighthouses, of magnetism for electro- magnetic motors, 
and to all other purposes requiring very intense electric currents. Another 
object Is to combine the above mentioned features with the advantages of 
economical construction, durability, portability, convenient dimensions, 
and to dispense with the necessity of a motor for producing the currents. 
The Invention Is based upon the well known property of soft Iron, which 
causes (when a silk-covered copper wire Is In a multitude of colls contained 
within a cylinder of this metal, and when, by contact with a magnet 
charged by an electric current, said cylinder Is magnetized) an Induced cur- 
rent to be developed In said wire In one direction, which current Is reversed 
as soon as the magnet Is withdrawn from the cylinder. The Intensity of 
these alternately reversed induced currents Is the more marked the more 
rapidly the soft Iron cylinder Is magnetized and demagnetized. By guiding 
all these currents In equal manner— that Is, utilizing the same alternately 
as though they were continuous— and causing them to pass In a continuous 
stream over a conductor, all the effects of the voltaic pile are obtained. 
Improved Folding Seat for Street Railway Cars. 
Kleran Egan, New York city.— This Invention has forlts object to furnish 
an Improved folding seat for use In street railroad cars, steamboats, excur- 
sion boats, and In other places. The seat Is folded by contracting a stand- 
ard, sliding the seat and Its attachments up upon a bar, and allowing the 
Beat to swing down upon Its hinge. In raising t'.ie seat for use, the bar Is 
swung up Into a horizontal position, which causes the seat and Its attach- 
ments to slide to the end of the said bar and standard to drop Into a verti- 
cal position. The standard Is then extended to the proper length, and the 
seat Is ready for use. 

ImproTed Cradle. 

William T. Doremus, New York city.- This Invention consists In the Im- 
provement of cradles for children. By suitable construction the cradle 
may be oscillated longitudinally upon cranks with a gentle movement; or 
more vlgoroubly by adding the sway of flexible supporting columns to the 
swing of the said cranks ; or the cradle may be rocked laterally by the sway 
of the columns. 

Improved Washine Machine. 

Daniel W. Helfrlch, Corry, Pa.— This Invention has for Its object to 
furnish an Improved washing machine that will not tear or Injure 
the clothes. The box of the machine Is supported upon legs at a 
convenient hlght. The cover rests upon cleats attached to the up- 
per edges of the sides of the box. A short shaft works In bearings 
In the center of the cover, and to Its lower end are attached the centers 01 
two bars, which cross each other at right angles, and to the ends of which 
are attached downwardly projecting arms. To the upper end of the shaft 
is attached a short crank which receives a hook formed upon the end of the 
connecting rod, the other end of which Is pivoted to a short crank, which 
gives a reciprocating movement to the crank and consequently to the arms. 
To the shaft Is attached a small gear wheel which connects with another 
shaft which revolves In bearings In brackets, and to one of Its ends Is at- 
tached a crank by means of which the machine Is operated. Two of the 
legs, upon the opposite side of the machine from the gearing, project up- 
ward and receive the wringer. The water from the wringer falls upon an 
Inclined board andruns back Into the box. By this construction, by simply 
unhooking the rod from the crank, the cover and Its attachments may be 
turned back out of the way for convenience In putting In and taking out 
the cloches. 

Improved Machine for Driving Brush Handles. 

Peter Peartree, X<anslngburg, N. Y., assignor to John Ames, of same 
place.— This Invention has for Its object to Improve the construction of 
the machine for driving brush handles for which letters patent No. 129,748 
were granted to John Ames (Peter Peartree, Inventor), July 23, 1872. Two 
guldeplates are firmly connected by arms with e tch other and with slides. 
Through thb plates are formed holes for the passage of a vertical rod, to 
the lower end of which Is attached a treadle. The rod Is held up by a spring, 
and to Its upper end are pivoted two bars which connect with two levers. 
The two rods are so arranged that they maybe lengthened as may be de- 
sired. The levers are pivoted to lugs, and to their upper ends are pivoted 
the outer ends of the short bars, which pass through slots In the slides, and 
their Inner ends are pivoted to the outer ends of arms. The lower or IVee 
ends of the arms may be moved In and out by the movements of the levers, 
and are notched to receive small grooved wheels, which may be adjusted 
laterally by turnlngplns In one or the other direction. By suitable con- 
struction, by operating a crank, the guide slides may be raised and lowered 
to adjust the guide wheels to the size of the brush to be operated upon. As 
the slides are moved up and down, they carry all the arms, rods, levers, 
guides, etc., with them, so that said parts are always kept In the said rela- 
tive position with respect to each other so as to require no adjustmeat of 
their pivoting points. The butt of the brush head, while being operated 
upon, rests upon a die having a hole formed through its center for the pas- 
sage of thebrush handle. The stem or shank of the die fits Into a hole In 
the bed plate or table of the machine, where It may be secured. In the case 
of filled brush headB,the die must be made with a central ring projection to 
fit into the open end of the brush ferrule, so that the ends of the bristles 
may have a firm support while the handle Is being driven. In the case of 
solid brush heads, the die should be made with a shallowsocket or recess 
to receive the butt of the brush head, so that It may be held securely and 
steadily while the handle Is being dilven. The handle Is driven by the 
plunger, upon the lower end of which are attached spurs to penetrate the 
end of the brush handle, and thus keep It In place. By suitable construc- 
tion, when the brush handle and brush head have been arranged In place as 
hereinbefore described, by moving a lever In one direction the handle will 
be forced down Into the brush head, and by moving said handle In the other 
direction the driver will be raised to receive another handle. The said 
plate Is lowered to drive the brush handles, so that the forward end of a 
set screw may strike against the top bar of the frame and stop the 
driver at the required point. This construction enables the operator, by 
simply adjusting the set screw, to drive all the handles to exactly the same 
point. 

Improved Manufacture of Corrugated Metal Shutters. 

Alexander Clark, London, England.— The object of this Ipvention Is to so 
coll corrugated metal revolving shutters that they will occupy compara^ 
tlvely little space and make less noise In colling and uncoiling than hither- 
to. A curved frame of the same width as the sheet to be corrugated forms 
a curve correspondent to that of a former and table. Wltliln said former 
revolves a corrugating cylinder or mandrel, while a series L-f dies laid side 
by side on table are brought within reach of said rotary cylinder, A con* 
tlnuous sheet of metal Is placed on the dies, and tho edge of the sheet 
placed between the first die and a corrugation of cylinder, so as to be 
griped. The sheet of metal and the loose die are both drawn In together 
between the mandrel and the table or former. The dies, which are fed In 
successively, force the sheet metal between the corrugations of cylinder, 
are carried round by the rototlou of said cylinder or roll, and are dis- 
charged at the opening, the shutter being retained oji the roll or cylinder. 
Other sheets are run successively upon die roll until the shutter Is com* 
pleted, each successive convolution having Its corrugations sinaller than 
the preceding. In this manner the first coll serves toform the next, and 
80 on. 

Rollinz Wire for Makinar Wire Cards, etc. 

William Walton and John Thomas Fallows, I'enton, near Manchester, 
England.— This Invention consists In forming; two wires simultaneously by 
passing them through a single groove formed partly In an upper and partly 
In a lower roll. 

Improved Refriarerator* 

WlUIam M. Baker, Fortvllle, Ind.— This refrigerator consists of three dis- 
tinct partR, the provision chamber, the air chamber, and the Ice chamber. 
The air is cooled by tbe Ice around the Ice chamber without coming In con* 
tact with It. and passes through apertures Into the provision chamber and 
out again. The Ice water Iicollected.flltered, and drawn off for use In such 
ji manner that the water may escape but no air enter to the air chamber. 



Improved Carpet Stretcher. 

Joseph S. Greene and Thomas D. Bradt, Watertown, N. Y.— The object of 
this Invention Is to furnish an Improved carpet stretcher, by the use of 
which the carpets are not Injured and defaced, allowing one person to 
stretch and tack the same. The metal top plate Is provided with a strong 
handle, and contains a slottedlateral recess whlchserves for the Insertion of 
a claw. The top plate Is provided at Its lower side with bristles or teeth of 
steel or Iron wire, inclined slightly toward the fore part and taking a firm 
hold of the carpet. The claw or hook Is applied at the back of the stretch- 
er. It IB made of strong wire, twisted, and ends In two do.vnward project- 
ing hooks or teeth, which, on being pressed down with the foot, hold the 
stretcher and carpet rigidly In position and allow the tacking on of the 
stretched part of the carpet. 

Improved Reverberatory Furnace. 

William Hoyland, Newcastle, Pa.— This Invention has for Its object to fur- 
nish an Improved set of furnace plates, to be used In the construction of 
puddling furnaces. The lower ends of the supporting columns rest upon 
flagstones. When two furnaces are placed side by side there are no divis- 
ion plates between them below the tops of the columns ; but the Inner col- 
umns of the two furnaces are bolted back to back. The columns and the 
brackets attached to the end plates thus take the whole weight of the fur- 
nace. This construction leaves a clear open space beneath the furnaces, 
which greatly assists In keeping the bottom of the furnace cool. Plates, 
resting one end upon the brackets and the other upon the columns, carry 
the side walls of the fire grate. The bearers, which sustain the weight of 
the whole Inteilor of the furnace, have each three lugs upon the top to keep 
the bottom plates from spreading. When It becomes necessary to change 
the middle plate the breast plate Is removed, and a chock or wedge drawn 
out. This allows the end of the bearer to drop upon;the head of the column. 
The half of the bottom plate drops with the bearer and may be drawn out 
by means of a pair of blacksmiths' tongs. The new plate may then be put 
In through the said opening and recess, and the plate and bearer raised Into 
place by a crowbar, a little fire clay being put upon the Up to Joint them 
firmly together. In this way the plate can be changed without delaying the 
furnace more than fifteen minutes. The breast plate can be changedalone, 
by suitable means, without delaying the furnace at all. The end walliplate 
may be removed by knocking out tbe Iron pieces beneath the ends, which 
allows the said plate to drop three fourths of an Inch, when It may be drawn 
out through the recess. This enables the plate to be changed without stop- 
ping the furnace or cutting away the brick work above the said plate. A 
pipe Is arranged for drawing the air through the chills, and also to carry 
oa* the gases that accumulate under the furnace, and carry them above the 
heads of the workmen. 

Improved Potato Digger, 

Georg", W. Haag, Cairo, Pa.— This Invention consists of two sets of strong 
prongs or teeth projecting radially from a couple of rims or wheels mounted 
on a truck parallel to each other, to revolve In vertical planes. The wheels 
are vertically adjustable, so that the prongs may be forced mere orless Into 
the ground as the machine moves along, one set on each side of the row of 
potatoes to be dug. The prongs of each set are arranged to swing toward 
and from each other, and have cams so combined with them that, while be- 
ing forced into the ground by the weight of the truck and rotated thereby 
as It Is drawn along, the points of the two sets are caused to swing together 
under the potatoes so as to hold and raise them, together with some earth, 
and carry them over the lower end of an elevator, and then open and let 
them fall thereon, to be carried up and, at the same tlme,beBeparated from 
the earth, which partly falls away from the teeth and partly through the 
elevator. The potatoes are then delivered Into a receptacle behind, which 
has a trap bottom with devices for opening and closing It to discharge the 
accumulations from time to time. The Invention also consists of an eleva- 
tor composed of fiuted rollers arranged side by side, sufficiently close to. 
gether to convey the potatoes along from one to another and let the earth 
fall between In the grooves, the said rollers being connected, by cranks and 
bars at one end, with one to which the driving power Is applied, In a simple 
manner, for Imparting rotary motion to all. 

Improved Self Closing 8top Cock. 

James Plgot, Brooklyn, N. Y.— This Invention consists of a colled spring 
and an arm, comblnad with the plug of a ^top cock to close the cock self- 
actlngly, the spring being arranged on a curved rod for keeping It In place, 
and the arm being attached to the plug at one end, and arranged at the 
other end so as to swing along the rod, so that the sprlngthereon will bear 
against It and be contracted when the cock Is opened, and will press the 
arm around and close the cock as soon as the handle Is let go. In order to 
Insure the plug against being pressed Into the hole, In which It works with 
such force as to hold It with too much friction for the spring to clos': It, and 
yet to hold It with sufficient pressure to be watertight, a presserrod,a colled 
spring and an adjustable nut are employed. The presser rod has a bearing 
In the center of the top of the plug and passes through a supporting piece 
so as to have endwise motion. The spring Is arranged on the rod on the 
other side of tbe support, and is held by a nut which causes It to press the 
rod on the plug with the exact pressure required. 

Improved Carpet Stretcher. 

Peter Kelly, New York city.— The object of this Invention is to furnish a 
strong and effective vise for stretching heavy carpets and oil cloths, which 
holds the same with a powerful gripe. Increasing as the strain exerted up- 
on It Is stronger; at the same time It works quickly and opens and shuts 
with ease. The Invention consists of two Jaw levers, pivoted to two Inter- 
mediate links, which connect to the handle lever, forming a powerfu 
stretching Instrument. 

Improved Bed Spring. 

F. Rollln Smith, Bennington, Vt.- This Invention consists In construct- 
ing the ends of angular or V shaped springs with a tongue or tongues for 
holding on the slats of a bed bottom. The spring consists of a fitit piece of 
steel bent into the form of two sides of a triangle, and fastened at one side 
to a cross bar, so that the end of the other side will project upward suitably 
to support one end of a slat. 

Impi-oved Buncr Bush Inserter. 

Lomax Llttlejohn, New York city.— This Invention has for Its object to 
furnish a simple, convenient, and effective Instrument for Inserting metal- 
lic bungbushes In barrels and casks. The Invention consists in the combi- 
nation of an elllptlcaljournat, formed upon the end of a shank, with the 
split sleeve, made with an elongated cavity. By this construction, when 
the sleeve has been Inserted In the bush and the shank turned, the elliptical 
Journal will expand the sleeve, causing It to grasp tne bush firmly and screw 
It Into the bung hole In the stave, 

Improved Fruninar Shears. 

Mleajah C^Maione, Palmyra, 111.— This Invention has for Its object to tur 
nlsh an Improved pruning shears which shall be so constructed as to open 
Itself when held erect, so that It may be operated by a single handle. The 
handle Is njade In sections. To the opposite pides of the lower end of each 
upper section are attached two springs, having Inwardly projecting points 
attached to their lower ends, which enter holes In the opposite sides oF the 
upper endof each lower section, where they are held In place. The Joint 
Is strengthened by a band which is slipped doivn. This construction en- 
ables the handle to be made of aiiy required length. To 'he upper end of 
the "handle Is attached a plate baring lugs formed upon Its outer side. A 
rod Is passed through holes In the lugs and has a bead upon Its lower end 
to keep tt from being drawn out. Upon the upper endof the rod Is formed 
a hook to be hooked over aud to hold the limb to be cut. The blade Is piv- 
oted to the upper part of the rod In such a position that when turned upon 
Its pivot It win operate upon the Itpib held by the hook. By suitable con- 
struction, when the shears arc held erect, the weight of the rod, hook, and 
blade will cause the rod to slide down In the lugs, which opens the shears 
so that the hook can be passed over the Umb to be out. When the hook has 
been passed over the limb, by pulling upon the handle, the blade will be op* 
crated to cut off the Umb, 

Improved Production of Colors on Fabrics. 

Frederick Albert Gatty, Acorlngton, England. ^Thls Invention consists In 
the use of neutral soap or emulsions of fatty aolds, or of oils or fats either 
saponified or In their natural state, or the two combined, for the operation 
commonly called dunging or cleansing. 



Impl*oved Pruning Knife. 

Joseph S. Crum, Palmyra, 111.— This Invention couBlsts In constructing 
the pruning knife lu a novel and peculiar manner. It has a hookandslot- 
ted convex-edged blade connected by a sliding bolt, while their shanks are 
pivoted between straps of the handle. 

Improved Shingle Machine. 

Samuel M. King, Lancaster, Pa.— This Invention consists In combining a 
bolt cutter with two surface planers, all three placed side by side, and each 
operating successively so as to complete tbe shingle at one continuous op- 
eration In a perfect manner and In a brief time. 

Improved Safety Guard for Pocket Books. 

Thaddeus Potter, Jactison, Miss.— In this Invention It Is proposed to have 
one or more hooks arranged within or between the cover and an Inside 
partition of a pocket book, and contrivances lor causing them to pro- 
ject so as to hook Into the pocket of the garment to prevent the book from 
being picked out of the pocket. The device for throwing them out Is so 
arranged that the hooks are wlthdra.wn readily from the pocket when It Is 
wished to take out the book. The device will also be contrived so that 
when the hooks are thrown out they will be locked so that they cannot be 
withdrawn except by the mechanism for throwing them out. 

Improved Extension Table. 

Samuel H. Martin, Mount Vernon, N. Y.— The object of this Invfutlon Is 
to so construct an extension table that there shall be no loose pieces be- 
longing to It to be put on when It Is extended and taken off when It Is 
contracted. This table Is supported by legsonrollers, which rollers re- 
volve on pivots In the bottoms of the legs, add, consequently, extend 
transversely from one leg to the other. The two central legs are connect- 
ed with the two end legs and form a frame work which supports a trans* 
verse octagonal shaft. The fiexlble top of the table Is composed of sec- 
tions which are hinged together, and Is supported by a chain on each side. 
The two chains are connected by transverse rods. One endof each chain 
Is attached to the Insldes of flanges on the ends of the shaft. The flanges 
are octagons, the sides of which correspond with the width of the sections 
of the flexible top. The other ends of the two chains are attached to tbe 
under side of the other end of the table by means of rods connected to- 
gether by a cros;^ bar which has longitudinal play In a slot plate. As the 
shaft Is revolved the chalnswlnd up on It, and theflexlbletop wlndsup on 
the flanges to which the flrst section Is rigidly attached. The two chains 
are not parallel with each other, but approach each other as they recede 
from the shaft, so that, when winding up, t ley fold toward the center of 
of the shaft. 

Improved Fruit Gatherer. 

Horace Kelsey, Ottawa, Kansas.— This Invention Is an Improvement In the 
class of fruit gatherers in which a cloth Is temporarily attached to the body 
of the tree and supported at Its outer edge by suitable brae, s ; and the Im- 
provement consists mainly In a peculiar arrangement of a spout and of 
blocks for supporting the Inner edge of the cloth body or fruit receiver. In 
such relation to each other as to Insure the delivery of the fruit through a 
single spout In an efficient manner, without Injury to the fruit. See adver. 
tlsement on another page. 

Improved Window. 

Joshua Perkins, DanlelsonvlUe, Conn.— This invention consists of one or 
more of the panes of a window made in two parts, and one or both of the 
said parts arranged In suitable guide ways for sliding along the other par 
for opening a space for the passage of air for ventilation. 

Improved Drilling machine. 

Henry Martin, Duncan, Pa.— This Invention consists of a cylindrical ,and> 
ard having a baie plate adapted to be bolted or clamped on a support, on 
whiCh standard Is a horizontal arm capable of shifting up and down and 
swinging around. The arm carries a sliding head and an adjusting screw to 
shift the head taward or from the standard. The sliding head Is provided 
with a vertical feed screw with i socket In the lower end. In which the upper 
end of the hand drill brace Is centered to hold It and feed the drill, the whole 
comprising a simple and cheap substitute for the common ratchet drill and 
Its adjuncts. 

Improved Machine for Thrashing and Hulling Clover. 

James Bradley and James Nicholas, Gomer, Ohio.— This Invention has for 
Its object to Improve the construction of the machine for which letters pat" 
ent No. eSiTSS were Issued to Isaac N. Young, July IC, 1867. so as to adapt It 
for use with grain or clover, as may be desired. The grain and clover pass 
to an endless carrier which Is arranged to pa-s around a stationary Inclined 
table. The straw or hay is taken from the carrier by the pickers and trans' 
ferred to the straw carrier. A beater Is placed over the middle part of the 
carrlerto beat the straw or hay, and thus knock out tbe grain or seed. The 
grain or seed from the upper end of the table and carrier, and that knocked 
out by the pickers, falls upon and slides down a table, the lower part of 
which Ismadewltha steep Incline, and Is partially cat a way, being replaced 
by the feed board. The latter may be turned Into an Inclined position with 
respect to the plane of the steeper part of the table to guide the grain to the 
screens of the shoe, and by suitable means Is agitated to prevent lodging of 
the grain. When the machine Is used for thrashing and cleaning clover seed, 
the feed board Is adjusted Into the plane of the lower and more steeply 
Inclined part of the table so as to form a part of the said Inclined part, and 
thus guide the clover balls and seed to thehulllng cylinder. 

Improved Can Filler. 

Robert Newton, MlUvllle, N. J.— This Invention consists of a hopper. In 
which tomatoes or other vegetables or fruit are placed, which tapers down 
to a cylindrical chamber at the lower part about the size of the can. There 
Is a collar at the lower end to enter a hole In the top of the can while the lat- 
ter Is being flUed, and a self-closing valve to prevent the escape of the toma 
toes while the cans are being changed. In the hopper there Is a plunger 
with which a lever Is arranged to force It down to fill tbe can, and a sprln 
to lift and hold It up after fllllng, and below the nozzle of the hopper is a ve 
tlcal movable rest for the cans, which Is so connected with the lever f 
working the plunger that the can Is raised up to the nozzle, and the nozzle 
caused to enter the can. Into which the plunger begins to act to dfscharg 
the tomatoes. Below the rest for the can Is a receptacle for the Juice an 
flne matters escaping In the operation. Into which they pass through a 
grating, over which the filled cans are patised along in being delivered from 
the machine. 

Improved Wnsh Boiler. 

Franz J. Schlrmayer, Milwaukee, Wis.— The object of this Invention Is to 
Improve on what Is known as tbe Tilton wash boiler ; and it consists In wire 
rods passing vertically through the hot water passages of the boiler to the 
bottom, being pivoted to forked lever arm3,whlch raise the movable bottom 
at will, and allow therefore the full control of the boiler. U consists, fur-r 
ther. In the extension of the hot water passages to the top of the bQiler, 
and the substitution of the perforations and movable bottom by pivot wing 
pieces, to be operated by the lever arms. 

Improved CVQw apd Tamping Bar* 

Allen Wrfght and Alvln F. Tew, Westfleld, N. Y.— This Invention consists 
of the handle part ef a crow, mill, tamping, or other hand bar, made of tub* 
Ing, with the end for work made of steel, and detachably connected to the 
handle part, so that a point for tamping, or a claw, or other kind uf point, 
can be substituted for the claw point, The object Is to make the handle 
part as large as Is required for filling the hand of the workman to the extent 
naturally required for the greatest convenience without being too heavy. 

Improved Plane. 

J. Cevllle Spencer, Phelps, N. Y„ assignor to himself aod Francis X. Ger. 
vis, of same place.— This ipvention has for Its object to furnish an Improved 
plane, so constructed that It may be conveniently, quickly, and accurately 
adjusted to cut a thicker or thinner shaving, as may be desired. A plate U 
placed In a recess In tbe face of the plane stock In front of the plane 
Irons, and Is so arranged as to move with the plane stock, longitudinally 
but not laterally, The recess In which the plate Is placed Is made deeper 
than the thickness of the said plate, which plate rests upon the beads of 
screws, screwed Into the said stock. By this construction when It becomes 
necessary to dress off the face of the plane stock tbe screws are turned In a 
little so that the recess does not have to be deepened every time the face of 
the plane stock Is dressed off. There Is other mechanism by which, by loosen- 
ing a nut and operating a lever, the plate may be adjusted as required. 
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A first class Machinist is open to an engage- 
ment from the first of July. A live man with ten years' 
experience In building special tools and machinery. Ad- 
dress P. O. Box No. 48, Mew Britain. Conn. 

S. R. Wells, Publisher, 389 Broadway, New 
i'ork, gives *'Plcasant and Profitable Employment" to 
such as wish to " earn a dollar or two," while about their 
regular work. Try it. 

Buy Band Saws and Saw Benches of Gear, 

Boston, Mass. 

Diamonds and Carbon turned and shaped 
for Scleatiflc purposes ; also, Glazier's Diamonds manu- 
factured and reset by J. Dickinson, 64 Nassau St., N. Y. 

Rotary Steam Engine — An interest or State 
Bights for sale. See illustration in las. week's issue of 
the Scientific American. Address Charles Xnman, 
Hope, Midland County, Mich. 

Patent for Sale — Dumont's Butter Bucket. 

Manufacturers and dealerii In wooden ware, address 
Dumont & Lockwood, Box 663, Kansas City, Mo. 

Manufacturers of cutting: presses for gold or 
silver, please send circulars to U. Crosby, 221 Washing* 
ton Street, Boston, Mass. 

Washing Machine — Best, $3.50. Easy work. 
Circulars free. J. ^.Dugdale, Whitewater .Wayne co.,Ind. 

Stationary Engines; Double and Single Cir- 
cular Saw Mills ; Portable Farm Engines mounted on 
trucks with Iron Water Tank, Steam Jacketed Cylinder 
and Balance Steam Valve, the only Portable Engine 
made with Steam Jacketed Cylinder and Balance Steam 
Valve. Send for Descriptive Circular and Pries List to 
the Mansfield Machine Works, Mansfield, Ohio. Liberal 
discount to agents. 

To Farmers : For the best ox-harness out, 
address Henry Weuzel, 836 Market St., Philadelphia, Pa. 

Wanted— A Second Eand Richards parallel 
motion Indicator by Wm. P. KIttredge & Co., 71 Front 
Street, New i'ork. 

Iron Castings Direct from the Ore Wanted. 
Sendname and addresi to Castings, Box 2913, New York. 

Horizontal Engines, the Best and Cheapest, 
at Gear's. Boston, Muss. 

Wanted— 10 H. P. Upright Boiler & Engine ; 
Suction Fan; Forge, Anvil, &c. ; Vises; Smoke btack. 
Give description and Price. Box 10, Brldgeton, N. J. 

Nickel and its Uses for Platine*, witli gene- 
ral description. Price 50c. a copy, mailed free, byL.& 
J. W. Feuchtwanger, 55 Cedar St., New York. 

Rubber Machinery of all kinds manufac- 
tured by W. E. Kelly, New Brunswick, N. J. 

Carriage and Wagon Hardware in brass, 
malleable and wrought iron. Wanted a party to manu- 
facture a most valuable Patent in the above Hue— a great 
want never before supplied. Address Abm. Quinn, 2ti0 
Marcy avenue, Brooklyn, L. I. 

Improved Wood Handle Ratchets. 18 in., $0. 

G. E. Parker M'f'g, 117 & 119 Mulberry St., Newark, N.J. 

For Solid Emery Wlieels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

Boiler and Engine, with improved Tile Ma- 
chine attached, for sale. -AddressW.M.Bell.Smyrna,De]- 

For Sale Low — A Saah and Blind Factory, 
with modern machinery all in good working ordur, on 
Railroad, west of Albany. The whole or a part Interest 
at a great bargain to a sultableparty with means. Write, 
with address and amount of capital, to K. McHarg, 77 
Cedar Street, New York. 

Steel Castings to Pattern. Can be forged, 
welded, and tempered. Address Pittsburgh Steel Casting 
Company, Pittsburgh, Pa. All work warranted. 

State and County Rights for Duryea's pat- 
ent licfrlgerator, the best In the world ; or will exchange 
for Real Estate. Apply at 693 Seventh avenue. 

Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover Is warranted to do double the work 
before the belt wlUslIp. Circulars free. John W. Sutton, 
85LIbertyStreet,Room2,New York. 

Patent Cliemical Metallic Paint — All shades, 
ground In oil, and all mixed ready for use. Put up In 
cans, barrels and half barrels. Price 50c., %\ and $1.50 per 
gal. Send for card of colers. N. Y. City Oil Co., Sole 
Agents, 116 Maiden Lane, New York. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

Abbe's Bolt Heading Machines, latest and 
best. For cuts, prices and terms, address S. C. Forsatth 
& Co., Manchester, N. H. 

The Ellis Vapor Engines,with late improve- 
ments, manufactured by Uasklns Machine Company, 
Fltchburg, Mass. 

Shortt's Patent Couplings, Pulleys, Hang- 
ers and Shafting a Specialty. Orders promptly filled. 
Circulars free. Address Shortt Mf'g Co.,C.rthage, N.Y. 

New England Band Saw Machines, cheapest 
and best, O-ly $187. For descriptive cuts, address S. C. 
Forsalth & Co., Manchester, N. H. 

Grain, Paint, Ink, Spice and Drug Mills. 
Boss Bro's, 85 First Street, WilHamsburgh, N. y. 

Drawings,Models,Machines — All kinds made 
to order. Towle & linger Mf'g Co.,30Cortlandt St., N.Y. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 

Cheap Wood- Working Machinery. Address 
M.B. Cochran & Co., Pittsburgh, Pa. 

Peck's Patent Drop Press. For circulars, 
address MIlo, Peck & Co., New Haven, Conn. 

Royalty — Manufacturers and Inventors, 
have your Machinery, &c., made in the west for western 
use. Extra Inducements ofi'ered by Doty Manufacturing 
Company. Janesville, Wis. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 

Buy First & Pryibil's Bandsaw machines, 
which are more used than any other In the country. 
Also, Shafting and Pulleys a specialty. 467 W. 4UthSt., 
New York City. 

Mininff, Wrecking, Pumping, Drainage, or 

Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Machinists — Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chucks and 
Drills, Price List free. Goodnow & Wlghtman,23 Corn- 
hin, Boston, Mass. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Addreus 1. B. Davis & 
Co., Hartford. Conn. 

Absolutely the best protection against Fire 
— Babcock Extinguisher. 4" . W. Farwell, Secretary, 107 
Broadway, New York. 

Boring Machine for Pulleys — no limit to 
capacity. T. R. Bailey & Vall, Lockport, N. Y. 



Stave & Shingle Machinery. T.R.Bailey&Vail. 

The Best Smutter and Separator Combined 
n America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Regulators and Gage Cocks — For 
the best, address Mumll & Eeizer, Baltimore, Md. 

The Berryman Heater and Regulator for 
Steam Boilers— No one using Steam Boilers can aflord to 
be without them. I. B. Davis & Co. 

Tree Pruners and Saw Mill Tools, improve- 
ments. Send for circulars. G.A.Prescott,Sandy Hlll,N.Y. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by Iron cable, 
^.D. Andrews & Bro. 414 Water st.N. Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
Urger sizes have a raiige of over two miles. These arms 
are Indispensable In modem warfare. 

40 different Bandsaw machines, 60 turning 
and improved oval lathes, shaping, c&rvlng and mould- 
ing machinery, for sale by First & Prylbll, 461 W. 40th 
St., New York City. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Gau^e Lathe for Cabinet and all kinds of han- 
dler. Shaping Machine for Woodworking. T. R. Bailey 
& VaIl,Lockport,N. Y. 

Shafting and Pulleys a specialty. Small or- 
ders filled on as good terms as Urge. D. Frisble & Co., 
New Haven. Conn. 

A.11 Fruit can Tools,Ferracute,Bridgeton,N.J. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety tn working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union li on Mills, PittsburgEi,l*a., 

for lithograph, etc. 

Williamson's Road Steamer and Steam^low, 
ff^lth rubber Tires.Address D. D. Williamson, 82 Broad- 
way, N. Y., or Box 1809. 

Parties desiring Steam Machinery for quar- 
rying stone, address Steam Stone Cutter Co .,Butland,Vt. 

Hand Fire Engines, Price |300 to $2,000. 
Also, over 800 different Style Pumps for Tanners, Paper 
Mills, and Fire Purposes. Address Bumsey & Co., Sen- 
eca Falls, N. Y. U.S.A. 

Hydraulic Presses and Jacks, new and sec- 
ond liand. £. Lyon, 470 Grand Street, Iiew York. 



COFYSIOHTS. 

The copyright law of the United States offers a variety 
of privileges of considerable value for business purposes. 

The 86th section of the patent laws of 1870 provides 
that any cltizin of the United States, orany person resi- 
dent therein, who may be the author, Inventor or de- 
signer, or proprietor of any book, map, chart, dramatic 
or musical composition, engraving, cut, print, photo* 
graph, or negative thereof, or of a painting, drawing, 
chromo, statue, statuary, or of models and designs in- 
tended to be perfected as works of the fine arts, may 
obtain copyrights, which shall secure the exclusive priv- 
ilege of printing, reprinting, publishing, completing, 
copying, executing, finishing and vending the same. 

The copyright Is in fact a patent, although not appli- 
cable to machinery. A copyright lasts for 38 years, at 
the end of which time It may be renewed for 14 years 
longer, by the author, inventor or designer, or, if de* 
ceased, by lils wife or chndren. In applying for a copy- 
right, uo fiworn papers arc r'^qulrcd^ aud no signatures; 
in fact, no forms or ceremonies are involved, nor tcrilous 
official delays. Parties who do not wish to attend to tlie 
matter themselves may for five dollars have the copy- 
right promptly procured for them by the undersigned. 

There Is no form of protection that Is more easily ob- 
tained, or which gives better satisfaction so far as It ex- 
tends than the copyright, and t^e simplicity ana excel* 
lent practical working of the law ought to afford useful 
Instruction to those who constantly aim to add complex- 
ity to our mechanical patent laws. 

Under the copyright law. It is to be observed that de- 
signs for ornamental objects or configurations, prints, 
engravings, cuts, pictures, cards, and pamphletsof every 
kind may be secured. Almost every business concern 
finds It necessary to produce some pectillar work of this 
kind, large or small. Thus If a man makes a new draw- 
ing of his building, his machine shop. Interior of office, 
view of the town showing his works, or any new and 
pictorial form for border, or design to be used upon 
goods, circulars, or other purposes, he may, by simply 
seeuring a copyright, prevent others from Imitating the 
same. It Is obvious that the uses of the copyright are 
very extensive. 

But it should be remembered that the copyright mupt 
be applied for before the work is publicly introduced, or, 
In other words, beforeit Is published. A valid copyright 
cannot be had for a work that has been Issued to the 
public prior to application for the copyright. Nor can a 
valid copyright be obtained for a mere trade mark, word, 
or name. 

Further Information In regard to obtaining copyrights 
may be had gratis by addressing Messrs. Munn & Co., S7 
Park Row, Solicitors of Patents and Publishers of the 
Scientific Auerioan. 




J. K. W. asks how to season hickory cogs 
quickly. Would steaming, previous to putting them 
In the dry kiln, do ? How long should they be steamed? 

W. A. W. asks for a dip or other method of 
brightening small articles of tin plate which are much 
tarnished In the manufacture. 

O. S. T.asks: 1. What is Used for plaster- 
ing over the outside of chimneys and buildings r 2. What 
is used for tuck-polnting? 3. Have any of the planets 
a satellite which has a retrogressive movement? 

W. asks for a formula for extracting the 

mercury from old battery zincs. 

V. says: Would it not be well to request 
Mr. Alvan Clark, the optlclcn, who was the first to gaze 
on the satellite of Sirlus, to give us an essay on the man- 
ufacture of telescopic glasses? Beyond all doubt he 
wouldhave received an order for a six feet lens If he 
could have made it. I would like to draw him out. 2. 
Please ask the galaxy at Poughkeepsle to give us poor 
laborlngmen an easy method of distinguishing the prin- 
cipal stars. The usual method may be Just the thing for 
the educated, but It Is a little too much for a chap that I 
know well. It may be that they can tell us at what point 
of the compass we must stand, how faraway, and at 
what htght our eyes should be while gazing into a look- 
ing glass, flat on Its back on the ground. 



W. H. says : I have a well the water of 
which Is unfit to drink. Until last summer I was never 
troubled In the least, always having a never falling sup- 
ply of the best water In the neighborhood. At that time 
I placed a copper pump In my kitchen, using a block tin 
pipe. The pump being at the opposite side of the room, 
the pipe was carried two feet deep In the ground, en* 
cased In a wooden box to the well, perhapi twenty- five 
feet. Just outside the kitchen and next to the pump. 
I have a cesspool, into which the waste water from the 
sink runs. At first I thought this the cause, and that 
the water soaked through the earth and ran through the 
wooden box, whereupon I had a new cesspool dug at a 
greater distance, and filled up the old one. I then had 
the well pumped dry and examined. Thlsyearit troubles 
me more than ever. Will some one please solve the 
mystery? 

E. R. D. asks for a plan for making a still 
for extracting the oil or essence from hemlock seeds, 
wintergreen.etc. 

J. F. asks for a process for filling engraved 
letters on hand plated door plates, so that the material 
will not crack or peel ofl. 

S. W. G. asks: Is there any cheap process 
of cutting or shaping camellan pebbles by means of 
acids or similar agents? Themethodshould leave a pol 
Ished surface. 

A. H, asks what is used to give black door 
handles their hard, glossy coating? 




G. B. will find recipes for tempering steel 
for all purposes In the recent numbers of our journal ; 
and for soldering on p. 251 of vol. 28. Fordlrcctlonsfor 
galvanizing, for painting buggies, and for varnishing 
furniture, consult the handbooks constantly advertised 
in our columns.— M. H. K. will find directions for pre- 
serving eggs on p. ,107, vol.28.— H. C. J. 's question about 
the deterioration of coal Is answered by anticipation on 
p. 367 of vol. 82.- J. P. G. can prepare oxygen by follow- 
ing the directions on p. 203 of vol. 27, and hydrogen by 
those on p. 89 of vol. 24. 

F. H. asks: 1. What is the best charcoal 
used In filtering rain water for cooking and drinking 
purposes ? Is It not animal charcoal ? Where can it be 
got? Ihaveburnt some bones; some are burnt black, 
others white; If this makes any difference, which are the 
best ? What sand Is the best to use with It for the above 
purpose ? 2. What are the Ingredients of the French 
dressing for boots and shoes applied by sponge Is it 
injurious to the leather? 8. How isbaker's liquid yeast 
prepared? Is It like the yeast sold In a putty-lite con- 
sistence, known In some European countries and tltere 
manufactured by the brandy distillers? 4. Is It ppsalble 
to clean stains off white marble? If So, by wfiat 
means? 5. Can you or any of your readers tell me why 
the nationality of the Netherlands (here better known 
by the wronir name of Holland) is c»lled Dutch, making 
such a difference between the names of the country and 
the nation? No other such exists In the English lan- 
guage, but all are called after their country's name. 
Even a great many editors In America do not know what 
Dutch Is, and take " Deutsch" (Gerrran) for It, there 
being as much difference as there is between Spanish 
and French. Answers: 1. Animal charcoal, for filtering 
water, is obtained by igniting bones in close vessels ; If 
•i. is admitted, the carbon is all consumed, and the re- 
mrfliitTtir phosphate of lime is white. Use clean, sharp 
smdwlthlt. 2. The process Is a secret. 3. Vienna yeast 
is made of previously malted rye, maize and barley, 
which Is first ground and mixed, then put In water of 66' 
to75''Fahr. After some hours the liquor Is decanted 
and fermented by adding yeast. The scum Is skimmed 
off, filtered on cloth, washed, drained, pressed Into any 
desiredshape, and covered with stout canvas. 4. What 
caused the stains? Try strong soap lees and quicklime, 
as thick as milk ; let It lie 24 hours and wash with soap 
and water. 5. Dutch Is, as you say, entirely distinct 
from Deutsch, but has come Into popular use In a very 
loose way for nearly all Inhabitants of northern Europe. 
It properlyref ers only to Hollanders, or Netherlanders, 
as you call them, although Webster says it was formerly 
used by good writers for German. Both came from the 
Anglo-Saxon theod, the people. The English often give 
to a city or country a name quite unlike that by which 
it Is known at home ; thus Vienna for WIen , Leghorn for 
Llvorno, Geneva for Genf, and Munich for Milnchen. 

S. P. S. asks if metals can be burned as 
fuel. Answer: The use of metals as fuel has been dis- 
cussed by various writers, who seem to forget that the 
reduction of the oxide Involves an expenditure which 
more than balances the saving. No metal which, like 
zinc, could be employed Is found native, but must first 
be reduced by the use of coal. One pound of zinc re- 
quires far more coal in Its reduction than would be re- 
quired to produce the amount of steam generated by a 
pound of zinc. For these reasons, we doubt whether 
zinc, orany other metal, will ever meet with extended 
use as a fuel. 

T. C. H. K. asks : What is the simplest and 
easiest method of tinning cast and wrought Iron; and 
alsoof what material the tanks for melting the tin In 
should be made ? Answer: Pins, hooks and eyes, etc., 
aretlnnedby being boiled In a tinned boiler filled with 
water, granulated tin, and cream of tartar. They are 
then dried by being rubbed with sawdust or bran. In 
tinning sheet iron, the iron Is thoroughly scoured and 
immersedln baths of molten tlu, covered with a layer ot 
molten tallow to prevent oxidation of the metal. They 
are next Immersed in molten tallow to remove any ex- 
cess of tin, wiped with a brush of hemp andcleaned with 
bran. A one-sixteenth part nickel renders the tin less 
fusible. 

A. 0. G. asks : Is there any rule for getting 
the number of revolutions an ordinary governor has to 
run before It acts on the valve? Answer: Each manu- 
facturer determines the proper speed and should Inform 
purchasers. The rule to determine the speed of a regu- 
lator when the distance from the point of suspension to 
the level of the circle In which the balls revolve is known, 

187*6 ^^90l^ 

is as follows :E= — 7^, or = i/^-", or the number of 

revolutions per minute is obtained by dividing the num- 
berll7-6by the square root of the hight of the point of sur- 
penslon above the level In which the ballp revolve ; or : 
divide 35208 by this hlght and extract the square root of 
the quotient. 

C. R. says : Can you inform me how to get 
myslide valve tight between the ports and exhaust? 
The outer edge of the valve and seat cuts slower than 
the center. Answer : Find a good mechanic, If notsklll- 
ful yourself, and let him bring it Into good shape by 
carefully using a scraping tool. 



J. H. S. asks : Which is the moot economical 
and regular power, all having fly wheels and governors : 
One engine with 70 square inches on piston head, or 2 
engines with 35 square inches on each, one being on one 
end of malnshaft,the other on the other end, properly 
adjusted? Will the two not overcome the dead points 
so as to make the power more regular, for flouring mills? 
If so, will It not be cheaper, taking less steam and fuel? 
Answer: The double engine would give the most per- 
fectly uniform speed, but the additional expense pre* 
vents the adoption of that plan, except for very large 
power ; and in the latter case the double engine is usual- 
ly adopted because the cost of building exceptionally 
large engines is also excessive, and because It is fre- 
quently, in the latter case, advisable to have a pair, so 
that one may be run, should a break down occur to the 
other. The larger an engine, other things being equal, 
the more economically It can be run. 

R. S. asks : What cement is best adopted 
for hollow prisms holding bisulphide of carbon ? 1 have 
made a number of them, using simply sealing wax, which 
answers very well for ordinary liquids, but the bisul- 
phldeattacks the sealing wax and thereby causes the 
liquid to lose Its transparency, unfitting the same for the 
purpose intended, namely, to view the Fraunhofcr lines. 
What material, besides silk and India rubber. Is best 
adapted (or can be made so, not Increasing the price to 
any large amount) to hold air? The material must be 
strong, elastic, and cheap. Answer: For bisulphide of 
carbon prisms, Mr. Lewis M. Rutherfurd, who has had 
much experience In this subject, employs a cement of 
glue and molasses. The surfaces must be perfectly clean; 
they are then warmed and dusted with a fine camel's 
hair brush, and placed In contact. A hot and fluid mix- 
ture of glue and molasues Is then applied around the 
edges, and penetrates by capillary attraction. It must 
be left a day or two to harden, before preparing the 
next side. The ground stopper was also rendered tight 
by a little molasses. (See Sllllman's ^m^ n'can Journal^ 
March, 1865). Marine glue Is also employed, and we 
suppose that the cementf rom glycerin and litharge may 
be. 

Y. W. M. asks: Is there a greatei strain on 
the teeth of one wheelthan of tlie other, of two work- 
ing together whose diameters arci 1 and 6 or 1 and 20, re- 
spectively? Answer: No. Each presses on the other 
with the same force; aud as the teeth must necessarily 
be of cqaaMength and pitch, their liability to fracture is 
the same. 

G. A. H. asks : Can you give me some infor- 
mation about aluminum bronze, as to Its malleability, 
its hardness and Its susceptibility of corrosion, as com- 
pared with copper? Where can it be obtained, and in 
what form orformsls It wrought ? What are the com- 
parative expenses? Answer ; Aluminum bronze, com- 
posed of 9 parts copper and 1 part aluminum, whs pro- 
posed in 18t}4as a material for small coins, and with ihls 
object in view the assayer of the United States mint 
made a number of careful experiments with It. From 
his report it will be seen that aluminum bronze possesses 
much greaterhardness than copper alone, but less mal- 
leability and ductility. When rolled Into sheets. It 
requires annealing at every third pasfiage through the 
rolls; when drawn Into wire It must also be frequently 
annealed. To strike a coin of this bronze required unu- 
sual force. It also tarnishes quite readily, but not more 
so than copper. Unlike brass. It does not form verdi- 
gris when used for candlesticks. 

S. J. N. asks: How is vulcanite rubber 
made and hardened? When It is In a state of fusion, 
what can be used tomake it strongly adhesive? Answer : 
India rubber may be vulcanized by Immersing for 1 or 2 
minutes In a mixture of 30 or 40 parts bisulphide of car- 
bon and 1 part ehlorlde of sulphur. It Is then heated In 
a closed vessel, nearly to Its charring point. At this 
temperaturelt may be compressed Into molds. There 
are several patents covering detalldof manipulation and 
Improvements. Magnesia is employed to give hardness 
to rubber combs. A cenent for attaching rubber to 
wood or metals Is made of finely pulverized lac dissolved 
In 10 times its weight of concentrated ammonia. The 
solution takes place in a few days In the cold, and more 
quickly If warmed. 

P. W. S. takes the upper part of a pendu- 
lum rod and hangs the weight to it by two cotton cords, 
keeplngthecords apart by p -sslngeach through a hole 
In one end of a slip of wood. He wishes to know if this 
arrangement will ensure regular motion In all weathers. 
Answe** : It would probably run as well es any pendulum, 
and would be principally aflected by changes of humid* 
Ity, moisture causing contraction and dryness, expan- 
slcn. 

E. M. C. asks for a process by which steel 

springs exposed to the action of sea water may be pre- 
vented from rusting, which will not draw the temper as 
does the so-called galvanizing. If electro-plated, say 
with zinc, would the electricity have the effect of draw- 
ing or Impairing the temper? Answer: If electro-plated 
with nickel, the springs will be preserved from rust. 
No injury to thetemperfrom electro-plating. 

D. McK. says : I have a portable threshing 
engine; and In order to do work properly, I have to 
keep it at 109 lbs. pressure. Is It safe to move from one 
setting to theother, under the above pressure? Answer: 
It depends altogether upon the construction of the boil- 
er. Ask the makers. 

J. M. H. — There are patents on music boxes ; 
and some are manufactured here, we believe, but the 
greatest number are imported. 

L. S. questions the accuracy of our reply to 
J. B. D.'s question on rainbows, and asserts that rain- 
bows can be seen In the norih andin any other direction. 
Answer : As the center of the arc of a rainbow Is always 
opposite the sun, when that center is in the north the 
sun must be In the south, on the meridian ; and when 
the sun reaches a hlght of 4'.>o V. the rainbow disappears 
below the horizon. See Ganot's "Physics," page 779, 
edition 1S66. 

P. P. Jr. asks how to fasten rubber belting 
to wood. Answer: Paint the wood with white lead la 
oil and let It dry; stick the rubber on with glue. 

L. P. D. asks how manifold writing papx^r 
is made. Answer : Bv cor.ting the papc'r with lampblnck 
mixed with a non-drying oil ; alf^o by rolling It vltk 
printing Ink and drying between Sheets of blottlngpaper 
for some weeks. The white paper employed with It is 
thin oiled paper, as you will have perceived from the 
odor. 

L. P. D. asks : How is nickel platinff done ? 
Answer: The object to be plated Is imnursed In a solu- 
tion of some double salt of nickel and ammonia, and at- 
tacned to the negative pole of a battery, while a nickel 
electrode Is attached to the positive pole. The solution 
should be sliglitly add. The details can only be learned 
by practice, and are mostly traae secrets and beyond 
our reach. 
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J. J. asks if water engines or small turbines 

are best adapted for runnlDg domestic machinery ; such 
as sewing machines. Answer : Consult an engineer; we 
do not know the circumstances of your case. 

J. A. C asks; 1. How can I produce light 
without heat suQclent to light a cellar? 2. Does It In- 
jure cotton to store It In a cellar, where It rests on boards 
and does not touch the wall? Answer: If the ordinary 
sources of light, such as gas and petroleum, produce too 
much heat, you may place them In a flue with a draft 
sufficient to carry up the heated air surrounding ihe 
flame. Ordinary window glass, under these circumstan- 
ces, will cut ofi'most of the heat. Or, you may employ 
reflectors, and pass the light so reflected through an 
alum solution, which permits light to pass but not heat. 
2. "We do not suppose your cotton would be seriously 
aff^ected unless the cellar Is very damp. 

A Ladv asks: What will darken the hair 
without Injuring the health? Iron enters Into a good 
many mixtures for the hair, but I think It weakens the 
eyes. Is this so ? Answer : Lead Is one constituent of 
nearly every hair dye In market ; a few contain silver. 
Both are dctrlmcntiil. A decoction of chestnut burrs will 
darken the hair and Is less Injurious. 

H. H. D. asks what method and apparatus 
are made use of In taking micro-photographs. " Where 
can I flnd f nil directions for the same?" Answer: Mi- 
cro-photographs are extremely smalllmages of objects 
Intended to be viewed by the microscope. II a negative 
be placed In a suitable apparatus and its Image, ex- 
tremely reduced In size, be thrown by a very short focus 
lens upon a sensitized albumen plate, that Image may 
readily be de treloped by appropriate means and a sharp, 
fine, positive Image be got, which, when viewed by a 
sufficient magnifying power, may exhibit satisfactory 
details. If all the manipulations have been well per* 
formed. The only real difficulty Is that the development 
requires to be followed by the microscope. Microscopic 
photography consists in enlarging the Images greatly 
above the natural size. Dr. Woodwa'd, Surgeon General 
01 the United States army, has been particularly success- 
ful In this, enlarging to 10,000 diameters. A description 
of the process Is given In Carey Lea's " Manual of Photo- 
graphy." 

R. B. asks : Does camphor have a tendency 

to turn furs yellow? Answer: Camphor Is but little 
used to kctjp furs. Furriers generally think camphor 
win not Injure the colors of the fur, but they also deny 
that It will preserve them from moth, etc. 

J. S. R. asks; I. Can some of your readers 
give a formula for mixing the red brick color, used for 
what Is termed tuck work on brick houses ? 2. Also for 
a good cement or concrete for a walkln thegarden; one 
that will endure cold weather? Answers: 1. Spanish 
brown Is mixed with oil to a suitable consistency forthe 
purpose. 2. A perfect concrete for a garden walk to en- 
dure frost-has not yet, so far as we know, been Invented. 
Perhaps small stones covered with hydraulic cement 
might suffice foryour purpose ; or you may put down an 
asphalte or coal tar composition. 

Aunt Clara asks; How is silent gunpowder 
made ? I wish to know of what It Is composed and the 
quantity of each ingredient. Can it be made In small 
quantities and be not too expensive for shooting ducks? 
Answor : White gunpowder is composed of chlorate of 
potash 2. parts, white sugar 1 part, and ferrocyanlde of 
potassium 1 part. The Ingredients are mixed and gran- 
ulated In the ordinary manner. It Is apt to oxidize gun 
barrels, otherwise Is a very safe and effective powder, 
not liable to become damp. 

M. W. B. says ; I have seen glass jars filled 
with zinc crystals, and I understand that It Is done by flU- 
ing the Jar with water and a piece of zinc suspended 
from the cork with a piece of coppsr wire. The crys- 
tals hang^down from the zinc and flll the jar. Answer: 
The Jar which you saw was probably what Is called a 
" lead tree." Dissolve some sugar of lead Id the water 
and put the solution In a Jar, iiuspendlng a piece of zinc 
shaped something like a pine treeln It. In a little while, 
the lead begins to be deposited upon the zinc In bril- 
liant metallic spangles. A solution ot alum will also 
crystallize upon a string or wire suspended In a satura- 
ted solution, and beautiful alum baskets &re thus con- 
structed. From your Imperfect description of the crys- 
tals, we cannot say positively what they were composed 
of or how they were formed. 

L. H. B. says : I have been trying to bleach 
palmetto, and cannot succeed. You will flnd an un- 
bleached sample enclosed. Answer : The following 
process, employed for bleaching sponge, may perhaps 
also anc^wer for palmetto : It Is flrst placed In a solution 
of 180 grains of permanganate of potassa In flve pints of 
water and left a few minutes until dark brown ; it Is 
next dropped, a few pieces at a time. Into the following 
bleaching solution : Hyposulphite of soda, 10 ozs., water, 
OS ozs.; when dissolved, add 5 ozs. muriatic acid. This 
solution ("hould be made a day or two before using, and 
strained through muslin Into a glazed vessel. But a few 
minutes Immersion In this liquid Is required. If neces- 
sary to deodorize, a very weak solution of bicarbonate 
of soda Is used, and the material Is again washed In 
water several times. 

C. W. asks (l)if the hydrometers of Baume 
are constructed In the United States so that the 66th 
degree corresponds to the density of commercial sul- 
phuric acid (commanly presumed to be 1-835) or so that 
the 10th degree Is equal to the density of asolutlon con- 
taining lOper cent of common salt. 2. In what work 
can I flnd an accurate and reliable table for converting 
the degrees of Baum6 Into specific gravities and vice 
versa, adaptable to this hydrometer as generally manu- 
factured and used In the United States? Answers : 1. 
Baume's hydrometer Is graduated by being placed In a 
solution of 15 parts dry NaCl In 85 parts water, and 
marking this 15". It will be found that sulphuric acid 
of specific gravity l-7fi7 stands at66'> B. The following 
formula serves to convert Baumfi Into specific gravity 
for liquid heavier than water: g=152-i-(152-d). Thuslt'a 
solution stands at 20° B., we have : g=152-i-(152-20), or 
g=l-15. A comparative table Is given InMorfit's "Chem- 
ical Manipulations." 

J. K. S. asks; What is the best thing to 
clean type that hasprlntlnglnkon ? Answer: Benzine. 

P. H. S. M. says, in reply to W. L. : If you 

steam elm hubs for live hours and let them getcold, Chen 
place them In a drying room with a light heat, they will 
be dry In eight days. 

J. E. says; In answer to G. C.'s query in re- 
gard to the pressure required to balance the force of the 
blow of a 2,500 lbs. pile driver falling 25 feet, I would sug- 
gest the following rule : The weight of the falling body 
multiplied by the square of its velocity at the moment 
of impact, and the product divided by the acceleratrlx 
32166. Now a body falling 25 feet will be moving at the 
rate of 40 feet per second at the end of fall ; and 2,500 
X40x40-i-32-lC6 = 124,3SC lbs., the weight required to bal- 
ance the force of the blow. 



L. says that I. E. W., who asked how to 

transmit motion from one of his shafts to the other, can 
do it by rigging an )ther short shaft, or arbor, parallel to 
the line of the two. In any direction and at any conveni- 
ent distance therefrom, and using suitable pulleys and 
drum, with belts of width and thickness sufficient to 
transmit the required power. Where the motion Is so 
great as he proposes, the drum on his applied shaft 
should be ten or more times as large In diameter as the 
pulleys on the shafts. ** If I were constructing such ma- 
chinery afresh, I should run the driving, or flrst shaf, 
athalf or two thirds the speed of the driven one.'* 

H. W. B. says, in answer to W. F. H., who 

asked how to clean an empty cider cask : Let him start 
the hoops on one end, take the head out carefully, mark 
it, and use soap, warm water, and a rag, which Is the only 
way In which It can be done. 

S. P. S. says, in reply to G. C, who asked ; 
Suppose a pile driver of 2,500 lbs. weight, when It has 
Just completed the distance of 25 feet In falling, strikes 
one end of a scale beam : with how many pounds will the 
pressure with which It strikes the beam be balanced? 
In order to simplify matters, we will suppose In the flrst 
place that the beam Is without weight, perfectly rigid, 
and moves upon Its center without friction. A body In 
falling from a hlght accumulates Just sufficient force to 
raise that body to the same hlght again ; or, taklngone 
loot as the unit of hlght and one pound as the unit of 
mass (and denoting the hlght by A, and the mass by m), 
we then have m A as the force developed. If now, on 
striking the end of the beam. It moves It through the 
space of one foot, the formula then becomes (l-]-A)7n, 
and the weight required to balance this must also equal 
(1-f-A) m pounds moved through onefoot, or, In the qase 
given, 25-1-1x2500=65000 foot pounds. Now it will be 
readily seen that, If the beam only moves throug-h the tenth 
of a foot, the formula becomes (254-0-1 )X 2500 =62750 
foot pounds; but In this case, the weight being lifted only 
through one tenth r<f a foot Instead of through one foot, 
It must be ten times as great, or 627500 pounds lifted one 
tenth of a foot ; and ilnally. If the beam Is not moved, 
the force applied at one end of the beam becomes 25 
X2500= 62500 foot pounds, and the force required to bal- 
ance it will be 62500X <», or in other words, It will bo infin- 
itely great. The question Is therefore Incapable of a 
numerical solution with the data given, as theoretically 
no weight can be found sufficiently great to Just balance 
the Impact ©f a falling body. In Mr. Nystrom's reply to 
a similar question, he assumes. In order to give a deflnlte 
answer, that the body struck moves through one tenth 
of a foot, the weight being 3 tuns and the fall four feet ; 
and he solves the question as follows : 8x4 + 0-1=120 tuns, 
assuming In this case that the striking weight Imparts 
all Its force at once to the anvil, and that it does not 
follow the surface through the tenth of a foot through 
which it is compressed. But what does he mean by 130 
tuns ? Evidently 120 tuns raised through one tenth of a 
foot; or using the customary unit of one foot, 12 tuns 
raised one foot, which Is Identical with the answer given 
by W. H. P., of Iowa, In your Issue of July 13, 1872, and 
again on August lOth, 1872. 

C. H. B. says that G. E. K. can keep his 

dog wood from season checking by sawing the ends 
smooth and sizing with glue, not too thin, and spreading 
on pieces of paper and rubbing them smooth. " I have 
used this process on ends of maple lagging for threshing 
machine cylinders with good eflect." 

C. H. B. says that A. McK., who asked how 
to prevent the escape of smoke from his hot air pipes, 
should make direct connection with uptake Instead of 
sending the smoke through the many turns. "I think 
you will then get ahead of your trouble. Put a damper 
In direct connection ; and If you choose, connect said 
damper with the door, so that the opening of the door 
will open a draft In the direct connection." 

A. C. says in reply to A. W. P.'a qu,ery 
about renovating oll8t.('nes: Try turpentine to elean 
with. You will have a stone as good as neyr. The rea- 
son of oilstones becoming hard Is that the pores flll up 
by the oil becoming viscid or gummy and mixed with 
the particles of steel rubbed offln the process of sharp- 
ening, thus preventing the tool from touching th? 9toue 
by causing It to ride upon the surface of a substance as 
hard as Itself. There is a secret, known only to a limit- 
ed number, that oil mixed with a small portion of tur* 
pentlne makes a stone cut freely ; and here let me re- 
mark that DO oil that Is of a vegetable character, such 
assweetoll, Is flt f or a stone; petroleum Is little bet- 
ter. The very best that can be used Is neat's foot oil, 
whichmay become thick and pasty, but Is always relia- 
ble ; so are all of the animal or flsh oils. That which Is 
obtalnedf rom poultry Is good ; some prefer goose oil to 
use on a stone for razors, and some mechanics in Phila- 
delphia substitute soap suds for the purpose. 

W. L. W. says, in reply to G. T. R.'s ques- 
tion as to atmospheric pressure In water In a pump over 
which clay Is tamped : I can say that my well Is covered 
over with a large stone, through the middle of which 
passes the pump pipe, all the chmks being closed tight 
withmortar, and that the whole Is then burled six feet 
deep In sand and underlies part of my gaiden. I never 
have any difficulty In (^rawing water, to the full capaci- 
ty of the pump, the pipe being an Inch or an Inch and a 
quarter In diameter. This method secures the wel per- 
fectly from the Introduction of rubbish, and does away 
with the drowning of children, and with the necessity of 
even cleaning It out. Put in good pipe that will not col- 
lapse (nonn of the tln-llned), and If the supply of water 
Is good, you win never need to disturb a well put down 
In this way. 

E. V. says, in answer to F. S., who asked 
for a recipe for a liquid for marking boxes with a brush : 
Try lamp black and coal oil. We are using It and flnd 
that It answers very well. 

H. B. says : On page 314 of your current 
volume, J. E. E. explains to C. W. O. and to A. M^'^ 
the cause of the heatln? of their saw mandrels at the 
end next the saw, while the opposite end, which carrlM 
the belt, ruus cool: I have had :)ot a little experience M 
the running of circular saws, and have observed the 
same peculiarity, but I arrived at a different conclusion 
as to the cause from any one who has yetmadehls opin- 
ions public by means of printer's ink. The endthat car- 
ries the driving belt always rests steadily in Its bearing. 
The end next the saw Is exposed to all mannet of dirt 
that Is upon the logs, and to the flUngs made by sharp- 
ening the saw. The unsteady bearing allows this dirt 
to get In between the bearing and the box Id some posi- 
tion. My rule, which has always been successful, has 
been to use every precaution to keep the dirt out, but 
If ltbeglnstoheat,stop andtake It up, clean the box 
and the bearing thoroughly. I pour In a very little lard 
oil and then flll with tallow. I use boxes that keep 
themselves In line. This, gentlemen, Is all there Is of It. 
I have had more than twenty years of constant experi- 
ence In the running of circular saws of all sizes, and I 
never could flnd any other remedy that would always 



answer the purpose. Sometimes after much use the 
mandrel will wear out of round, more particularly for 
the same reason here given for heating, and because the 
material of which It Is made Is not entirely homogeneous, 
of equal hardncbs and like texture. 

D. M. K. says, in reply to E. W. W., who 
asked : Given the chord and versed sine of a segment of 
a circle, how can I flnd thp length of the arc?— From the 
sum of the chords of half the arc, subtract the chord of 
the whole arc, and one third ef this re*nalnder, added to 
the sum of the chords of half the arc, will give the 
length of the whole arc, nearly. This rule never makes 
the arc quite long enough, but will, I think, be found 
sufficiently accurate for most practical purposes. A 
more accurate result may be obtained by flndlng the area 
of the segment, and the area of the triangle formed by 
given chord and the radii of the circle (which meet In 
theceuter and terminate at theextremltlesof the chord) 
the sum of these areas being the area of the sector, or 
of that part of the circle Included between the said radii 
and the required arc. Then, having found the area and 
circumference of the whole circle : As the area of the 
whole circle Is to Its circumference, so is the area of the 
sector to ths requirfd arc. The diameter of the circle 
may be found by dividing the square ot half the given 
chord by the versed sine, and adding the versed sine to 
the quotient. Then the altitude of the triangle fermcd 
by the chord and two radii meeting In the center of the 
circle may be found by subtracting the versed sine from 
the radius of the circle ; aad Its area will be the product 
of the chord Into half this altitude, or the product of this 
altitude Into half the chord. The following rule will 
give the area of the segment with great exactness : Mul 
tlply the square of the versed sine by the decimal -39167 : 
to the product add the square of half the chord, extract 
the square root of this sum, and multlplv this root by 

of the versed sine, and the product will be the area of 
the segment, which area added to the area of the triangle 
gives the area of the sector whose arc Is required. 

C. W. S., in reply to D. H. E.'s query as to 

how to adjust his platform scale, says: The answer of 
C. E. G. maybe classed with Pat's directions for building 
a chimney : *' Begin at the top and build down ; keep the 
flrst brick up by putting another brick right under It." 
Let D. H. E. put 100 lbs. standard weight on theplatfonn 
and have a new pea, heavy enough to balance the beam 
at 100 lbs. Now remove the 100 lbs. weight, and set the 
pea at zero, andbalance with shot in the cup. Replace 
the welgnt on the platform, set the pea at 100 and bal- 
ance by cutting offa portion of the pea. Again remove 
the weight and set the pea at zero, and add more shot. 
Continue the process till the pea will balance the 100 
bs. weight at 100, and the empty platform at zero; 
and unless there Is some deracgement not mentioned in 
the caie, the scales will be Ingoodadjustment. I testej 
this method on my own scales by setting the pea aside 
and emptying the shot cup. Taking a string of washers 
for a new pea, aftera half dozen trials I had the washers 
of precisely the weight of the pea, and the shot of the 
same weight as the flrst lot. 

A. W. C. says that P. F. B. may restore old 
flies In the following manner : Boll the flies In a solution 
made by dissolving 4 ozs of saleratuslnlquartof water, 
for half an hour. Then wash and dry them, and stand 
them in a solution of sulphuric acid and water, mixed Id 
proportion of 4 ozs. acid to 1 quart of water. If the flies 
are coarse, they will need to remain In about 12 hours, 
but for flne flies, 6 or 8 hours will suffice. When taken 
out, *hey should be washed clean and oiled. 

U. M. K. says, in answer to J. H. P.'s query 
as to the contents of a barrel or cask when partly full : 
Rule.— Divide the number of wet Inches by the bung di- 
ameter, and if the quotient Is less than '5, deduct from 
It >^ of what it wants of -5; but when the quotient is 
greater than '5, add )i of that excess to It; then. If the 
remainder in the former case, or the sum In the latter, 
be multiplied by the contents of the cask, the product 
will be the content, or ullage of the part filled. The 
"YV^ for the ullage of the fllled part of n standing ca<jk h 
this: Divide the number of wet Inches by the length of 
the cask; then if the quotient Is less than -5, subtract 
from it one tenth of what It wants of '5 ; but If It If 
greater than '5, add oiie tenth of Its excess above '5 ; 
then multiply the remainder in the former case, or the 
sum in the latter, by the content of the cask, and the 
product will be the required ullage. Example : The con- 
tent of a lying cask is 08 gallons, the bung diameter is 
32 Inches, and the wet Inches under the bung are 10 ; re- 
quired the ullage of the part fllled. Answer: 26*03 gal- 
lons. 

Minerals. — Specimens have been received 
from the following correspondents, and exam- 
ined with the results stated: 

N. B.— The sample of sand contains no silver, but flne 
particles of Iron pyrites. 

J.W.— 1. A highly bituminous brown coal. 2. Very 
pure blende or sulphuret of zinc. 3. A rock composed 
mainly of alumina and sllex. 4. A slllclous rock, con- 
taining a fragment of galena. 

B. F. W.— Iron pyrites. 
M. H.— It is iron pyrites. If found In large quantity, it 

may be profltable to work for the manufacture of cop- 
peras and r 11 of vitriol. 

D. B.— Nothing but rounded fragments of pure quartz. 
J. E. E.— Fragments of clear rock crystal- 
G.E, P.— Itlsa slllclous rock, colored with Iron. It 

Is not of sufficltntly flne, even texture, or absorbent 
enough to answer for lithography. 

DeW. McB.— Ferruginous quartz with scales of black 
mica; of no value. 

G. B. S.— A flne grained, compact argillaceous rock, 
slightly slllclous. If It can be found abundant and 
homogeneous, it would answer for marble. 

A. H.— Remarkably pure kaolin, which might be used 
for flne earthenware. 

B. H. L.— ItUa variety of red hematite or specular 
Iron ore. Its gravity (which Is one half that required) 
shows at once that It cannot be antlmonial silver. 

R. r.— A very flne and pure Induratedclay, which ought 
to be put to some use. 

P. S. W.— This specimen, found In Mitchell county, 
N. C, Isnotmagnesla, but kaolin or decomposed feld- 
spar. 



On the Patent Laws. By J. S. 

On Construction of Buildings. By H. H 
&Co. 

On Storm Phenomena. By J. B. 

On American Hones. By J. M. S. 

On Spontaneous Combustion. By J. N. 

On a Boiler Explosion iu Kentucky. By 
W. T. H. 

Also enquiries from the following ; 
E. McC— G. F. S.-M.-M. L. D.-E. F. B.— A. H. G.— 

H. W.B.-B.C.-O.-W.B.B.-C.W. R.-B.F.-W.H.P 
-G. W. T.— J. B. H. B.-J. P. Jr.-D. H. B. 
Correspondents w h o write t o ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which Is specially 
ilevoted to such enquiries. 



BEST HOBE OF INTBOBUCING NEW 

INVENTIONS. 

Manufacturers and patentees of Iron and Woodwork 
Ing Machines, Agricultural Implements and Household 
articles, can have their Inventions Illustrated In the 
Scientific American on favorable terms, after exam- 
ination and approval by the editor. Civil and mechani- 
cal engineering works, sucli as bridges, docks, founder- 
les, rolling mills, architecture, and new Industrial enter 
nrlses of all kinds possessing interest can flnd a place 
In these columns. The publishers are prepared to exe- 
cute illustrations, in the best style of the engraving 
art, for this paper only. The engraving will be sub- 
ject to patentee's order, after publication. (No orders 
executed for engravings not intended for this paper.) 
Theymay be copied from good photographs or well ex- 
ecuted drawings, and artists wlil be sent to any part of 
the country to make the necessary sketches. The fur- 
nishing of photographs, drawings, or models Is the least 
expensive, and we recommend that course as preferable . 
The examination of either enables us to determine if It 
is a subject we would like to publish, and to state the 
cost of Its engraving in ad\'ance of Its execution, so that 
parties may decline the conditions without incurring 
much expense. The advantage to manufacturers, paten- 
rees and contractors of having their machines, Inven- 
tl 'suoor engineering works illustrated In a paper of such 
large circulation as the Scientific American Is ob- 
vious. Every Issue now exceeds 45,000 and the extent of 
its circulation Is limited by no boundary. There Is not a 
country or a large city on the face of the globe where 
the paper does not circulate. We have the best author- 
ity for stating that some of the largest orders for ma- 
chinery and patented articles from abroad have come to 
our manufacturers through the medium of the Scienti- 
fic American, the parties ordering having seen the ar- 
ticle Illustrated and described or advertised In these col- 
umns. Address 

MUNN & CO.,Puoll8hers, 

37Parkl{ow, N. T. 



[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent oi the United States 

WERE GRANTED FOR THE WEEK ENDING 

May 13, 1873, 

iND BACH BEARING THAT DATE. 
I Those marked ir> are reissued patents.] 



COMKVNICATIOirS B£C£IV£D. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Universal Language. By J. S. A. 

On Pressure Gagea and Gage Cocks. By 
J. F. K. 



Alarm, electrical, H. E. Walter 138,0« 

Auger, earth, J. B. Chrlutlan 188,788 

Awnings, painting, C. E. Wheeler 1.18,718 

Axle and axle box, F. Hunslnger 138,8:0 

Bag holder. Hunter & Clay ton 188,753 

Bale tie, cotton, McCllntock & Cumberland (r) . . . 5, 104 

Barrels, etc, steaming, A. K. Lee 138,810 

Basket form, A. F. Scow 138,754 

Bedbottom,N. O. Wilcox 188,971 

Bedstead, II. D. Olds 138,756 

Bedstead, ioldlng, Bayles, Carroll & Miner 138,840 

Bed-tead, sola, C. Rossow 138,819 

Belt lacing tool, F. N. Du Bols 1E8,740 

Billiard table. G.Buntln... 138,850 

Blind, Inside, W.Potter, Jr 138,761 

mocks, forming building, .r. S. Elliott (r) 5,401 

Bobblnjournals, pointing, D. M. Church 1£8,789 

Boiler, wash, H. W. Williams 138,974 

Boiler, wash. Covey & Slafter 138,738 

Boiler, wash, J. Cramer 138,739 

Boiler feed heater, S.T. Taylor Ic8,957 

Boll»r water gage, etc., A.S.Goodrich 138,882 

Bolt cutter, J. S. Ryder 138,940 

Bolthcading device, W. M. Thoroughgood 138,058 

Boot channel opener, F. tiussettl 138,883 

Boots, etc., shank for, F. P.Buren 138,851 

Boring machine, H. Pitcher 138,937 

Bottles, cork for, I. B. Sampson 138,820 

Box and cooler, resin, A. K. Lee 138,809 

Box, work, E. Heath ». 138,856 

Brick machine, G. C. Bovey 138,731 

Brick machine, H. Martin 138,754 

Bricklayer's pointer, J. S. Merrlken 138,911 

Bridle, safely, Elder & Bishop 138,872 

Brush, paint, G. H. Chlnnock 188,787 

Brushes, etc. , holder for, I. Smith 1S8,S46 

Buckle, J. A.Mashmeyer (r) 5,411 

Burner, argand gas, T. Clough 138,858 

Burner, vapor, F. G. Palmer 188,923 

Butter paddle, D. L. Grovcr 188,800 

Button ateachraent, H. Freeman 138,745 

Button'^ stenlog, E.F.Lee (r) 5,403 

Car axle box, W. W. Crane 1S?.794 

Carbrake wheel, C. A. Waterbury 138,968 

Car coupling, M. Goolaven 138,748 

Car coupling, H. Millard 138,912 

Car, railway oil, Murray & Lamason (r) 5,4C6 

Car seat, rallway,B. J. La tlothe 138,899 

Car spring, E. Myers 138,f20 

Car starter, S.B.& A. C. Bradley 138,848 

Car truck wheel, S. Spelman 138,949 

Car wheel, F. A. Fonts 1S8,'98 

Car steam power, W. W. Crane 138,753 

Carriage axle Iron, S. J. Dennis 138,795 

Carriage, child's, T. Gait W8,716 

Carriage curtain fastening, J. H. Gleason 138,799 

Carriage shaft iron, W. W. Knowles 158,753 
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Cart, self-loading, E. B. Cantrell 138,8'i4 

Cartridge Dox, T. F. Brabson 138,847 

Ceilings, etc., fireproof, L. A. Tartlere 138,956 

Cement, manufacture of , J. E. Park 138 924 

Cement, hydraulic, W. B. Tucker 138,710 

Cement, rubber, W. Moshler 138,917 

Chair, J.K.Rowley 138,939 

Chair, folding, G. Hunzlnger 138,892 

Chair sprIng,'rocklng, A. H. Ordway 138,757 

Cheese cutter, J. Locke 138,503 

Churn, reciprocating, G. M. Helm 108,888 

Clothes line reel, J. Brlzee 138,785 

Clothes wringer. C. E. Haynes 138,803 

Gock,etc., stop, A. T. Waldron 138,963 

Coffln handle, C. Strong 138,768 

Collar,paper, C. A. Brown 138,849 

Column, metallic, J. L. Piper 138,817 

Converter-lining compound, J. E. Atwood 138,780 

Cooking vessel, L. P. & J. S. Bodkin 138,816 

Copy holder, French & Chase 138,877 

Core, sectional, W. A. Butler 138,553 

Cotton lint room, W.T.Crenshaw 138,885 

Crane, F. Farrcl 138,876 

Cultivator, D. 0. Baker 138,838 

Cultivator, W. T. Walker 138,964 

Cultivator, wheel, J. H. Randolph, Jr 138,931 

Curtain cord fastener, C. Gammel 138,878 

Curtain roller, W. W. Grler 138,749 

Dental chair, stool for. Downs & Morriss 138,796 

Digger, potato, J. D. Renslnk 138,934 

Digger, potato, L. Schafer, Jr 138,912 

Drawing board, Keuff el & Esser 13S,896 

Drill carriage, rock, Towne &Balley 138,959 

Drill bit stock, H, B. Williams 138,973 

Drilling machine, rock, D. 7. Wood 13R,777 

Ear protector, M. Isldor 138,8S4 

Electro.magnetlc motor, S. C. Carter 138,855 

Engine, rotary, M. Elsapsser 138,744 

Engine, rotary steam, W.Cram 138,864 

Engine valve, steam, A. Henry 138,804 

Engine rotary valve, G. Westlnghouse, Jr 138,828 

Engines, steam Are, Gilbert & Topham 138,880 

Explosive compound, T. S. Beach 138,841 

Fan, automatic, E. Duffner 138,741 

Fare box, H. Barangcr 138,839 

Fence, portable, L. Gates 138,747 

Fence, wire, H. M. Rose 138,763 

FlUnghook, paper, L. H. Beckwlth 138,782 

Fire ann, J. Aston 138,837 

Firearm, J. S. Heath 188,887 

Fire arm charger, A. Hall 138,751 

Fire fender, grate, etc., W. N. Hall 138,885 

Fire klndler. A- Bushnell 138,852 

Fireproof roofing, C. Parker 138,813 

Flask, molder's, C. Truesdale 138,960 

Folder, binding, E. P. West 138,772 

Furnace, steam boiler, M. A. Foster 138,875 

Game table, F. Uebel 138,961 

Gas fixture, G. G. Sheldon 188,766 

Gas pipe machine, J. S. Piitrlc 138,814 

Gate, farm, H. W.Mullennex 138,918 

Generator, etc., carbonic acid, J. Matthews 138,908 

Generator, gas, .T. S. Wood 138,778 

Generator, steam, W. W.Crane 138,791 

Generator, steam, W. W. Crane 138,792 

Generator, steam, M. T. Davidson 138,866 

Gold and silver, separating, Roswag e( a/ 138,938 

Governor, etc., heat, F. E. Chatard, Jr 138,736 

Hammer, bush, E. J. Worcester 138,975 

Harrow and seeder, L. G. Jackson 138.806 

Harvester, J. D. Wllber 138,830 

Harvester, clover, D. B. Bruton 138,786 

Harvester knives, sharpening, J. S. Elliott 138,743 

Harvester attachment, T. Webb 188.771 

Hat press, R.EIckemeyer 138,871 

Hay carrier, E. B. Tanner 138,955 

Heater, fire, F. Strattner 138,952 

Heater, steam, G. B. Rlgglns 138,936 

Hoist, O. T. Mcintosh 138,910 

Hoist, G. StancUff 188,950 

Hoisting whim, J. C. Marshall 188,8U 

Hook, snap, S. Reynolds. 138,935 

Horse power, W. P.Emerson 138,873 

Hose, hydraulic, L. E.Blake 138,845 

Hose, hydraulic, L. H. Downing 138,867 

Hubs, boring, J. Eisenmann 138,742 

Jelly glasses, Ud f or, J. Adams 138,833 

Jelly glosses, lid for, D. Challlnor 138,735 

Journal box, J. R. Morris 138,916 

Kiln, brick, A. W. M. Maass 138,905 

Knobs, manufacture of door, J. Ottner 138,758 

Ladder, step, S. Wright 138,977 

Lamp, C.Mayer 138,812 

Lamp, candle, J. A. Pease 138,925 

Lantern , G. B. Ishan 138,805 

Latch, reversible, W. T. Mungcr 138,919 

Latch handle plate, F. Corbln 138,862 

Leather dressing machine, J. A. Enos 138,874 

Leather skiving machine, E. B. Stimpson 138,951 

Liquids, freezing, F. Sajno 138,941 

Liquors, Improving, Wolters e( al 138,776 

Lock cutting machine, I. L. Penney 138,815 

Loom stop mechanism, Isherwoode( at 138,893 

Mandrel, expanding, J. D. Smith 138,947 

Marine safe, G. F. Abraham 138,832 

Meats, curing, I. Atkinson, (r) 5,410 

Medical compound, D. Parlow 138,759 

Metallic molds, casting. J. Williams 138,77u 

Motion, frame stop, A. L Earle 1S8,868 

Motor, M. Comstock 138,737 

Nails, assorting, U. Bevelander 138,78J 

Paddle wheel, J. C.Chaffee 138,856 

Paddle wheels, feathering, A. Lefebvre 138,900 

Palntlngbroom handles, etc.,S. A. Shepard 138,767 

Paper bag machine, L. D. Irenner 138,844 

Pencil sharpener, A. E. Schatz 138,943 

Piano pedal attachment, G. C. A. Class 138,857 

Picture frame, H. S. Hale 138,884 

Piles, etc., sinking, F. E. SIckels 138,945 

Pipe or car coupling, A. G. Story 138,822 

Pipe tips, milling, A. K. Weiss 138,625 

Planter, hand corn, J. Preston 138,818 

Plow, Jackson & Chllds 138,895 

Plumb bob, G. B. Cowles 138,790 

Pottery stock, preparing, S. R. Thompson 138,821 

Press, glass, J. Haley 138,750 

Press, etc., hay, W. H. McBurney 138,909 

Printer's chase, E. A. Warren 138,967 

Projectile, explosive, F. A. Markley lS8,9tn 

Railroad frog, W.B. Atkinson 1! 8,835 

Railroad switch, J. R.Adams 138,834 

Railway snow plow, J. W. Arnold 138,833 

Razor strop, O. B. Howard, (r) 5,402 

Refiector, J. O. Belknap 188,8)8 

Rocker for chairs, P. J. Welsh etal 138,826 

Rowlock, G. C. Wllen 158,972 

Rudder, etc., boom, L. W. Pond 138,760 

Rudder, J. W. Van Sant 138,962 

Sash cord golde, W. Shaw 188,914 

Sash, window, W. L. McDowell 13S,755 

Sash, window, D. W. Noyes 138,921 

Sawdust for use, preparing, F. H. Snyder 138,821 



Sawing machine, scroll, H. Lawrence 138,808 

Screw, wood, W. Bourn 138,784 

Settee, extension, C. Beatty 133,842 

Sewing machine, Koch & Brass 138,898 

Sewing machine, Lewis & Soothlll 138,902 

Sewing machine brake, E. Gladney 138,831 

Sewing machine brake, C. E. Kimball 131,897 

Sewing machine lamp bracket. L. M. N. Wolf 138,831 

Sewing machine, shoe, Ross etal- 138,764 

Sewing machine tucker, E. Bouillon 138,730 

Shank laster, E. B. Perkins 138,926 

Shoe fastener, J. Coykeadall 1J8,86? 

Shutter worker, A.H. Glbbs 138,879 

Sieve, G. Wright 138,976 

Sieve, rotary, Strawn & Drum 138,823 

Soap boilers, disinfecting, S. Strunz 138,91)4 

Soap crutchlng machine, S. Strunz 138,E53 

Sofa, «V.R. Conger 138,861) 

Soldering Iron, A. H. Bnrnham 138,732 

Spinning frames, stopping, H. T. Potter 188,929 

Squares, graduating, H. K.Jones (r) 5,408 

Stamp, revenue, R. F. Hunter 138,891 

Stave Jointer, J. J. Ealya 188,762 

Steam brake, etc., S. F.Clonser 138,859 

Stereoscope, A.Qulrolo 138,930 

Stock feeder, CM. Hall 138,801 

Stove door, D.N. Martin (r) 5,405 

Table, etc., folding, H. Loth 133,904 

Table leaf support, G. C. Thomas ... 138,769 

Tan vat, C.H. Manning 138,906 

Telegraph cut out and switch, R. Hennlng 138,880 

Telegraph, printing, T. A. Edison 138,869 

Telegraph, printing, T. A. Edison 138,870 

Tent frame, W. W. Whltcomb 138,774 

Tire bending machine, J. Tomllnson (r) 5,409 

Track clearer, J. H. Miller 138.918 

Trap,fiy, Ernst & Lucas 138,797 

Tweers, compound for, J. E. Atwood 188,781 

Type-setting machine, S. H. Orwig 138,922 

Umbrella, J. B. Blair 138,729 

Umbrella support, G. S. Cooper 138,861 

Valve device, brake, G. Westlnghouse, Jr 138,827 

Veneer cutting machine, Leslie etal 138,901 

Wagon bolster plate, T. & J. Plckard 138,816 

Wagon standard, Kinsley e< ai 188,807 

Wagon tires, measuring wheel for, T. Whiting 138,829 

Washer, ore, R. Solllday 138,948 

Washing machine, A. H. Calkins 138.733 

Washing machine, A. il. Calkins 138,734 

Washing machine, J*. D. Hartzell 138,802 

Washing machine, D . B. Pond 188,9,a 

Washing machine, C L.Rose 188,937 

Washing machine, P. B. Watson 138,969 

Washing machine, V. White 138,970 

Watch key, Allen & Hall 138,779 

Water colors, etc., preparing, E. L. Mollneux 133,915 

Water wheel, J. P. Collins (r) 5,407 

Water wheel, A. B. Eenlff 138,933 

Wire, rolling, Walton etal 138,966 

Wood filling, etc., J. Miller 138,9)4 

Wrench, H. F. Read j 138,9ai 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed, and are now pending, 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
24,987.— Fishing Kbel.— w. Dllllnghurst. July 23. 
25,115.— Self Acting Brake.— B. S. Healy. July SO. 
25,149.— Pegging Blanks.- B. F. Sturtevant. July 30. 
25,166.— Fence.— J. B. WIckersham, H. Jenkins. July 30. 
25,364.-WATcn.— C. E. Jacot. August 30. 

EXTENSIONS GRANTED. 

23,399.— Hartesteb.—I. 8. & H.B. Enssell. 

23.996.— Surgical Instrument .—D.Ahl. 

24,009.— Tyre Upsetting Machine.— C. L. Crowell etaf, 

2J,02i.— Sewing Machine.- J. Gray. 

24,034.- Railroad Frog.— D.D.Lewis. 

24,046.— Machine for Rolling Fabrics.- T. H. Murphy. 

DESIGNS PATENTED. 

6,647.— Foot Rest.— R.W. & G.W. Arc her, Rochester, N.T. 
6,618.— Chair.— R. W. & G. W. Archer, Rochester, N. T. 
6,649.— Knife Bolster, etc.— C. H. Crump, Boston, Mass. 
6,650.- Ruffle Stand.— L. Sutro, New York city. 

TRADE MARKS REGISTERED. 
l,257tol,261.— Compound.— D.Ransom & Co., Buffalo,N.T. 
1,262.- Cutter Section.— Wood .Mowing Machine Co., 

Hoosick Falls, N.T. 
1,263.— Colors, etc.- F. Bredt & Co., New York city. 
1.264.- Woolen Goods.- G. F. Ellis, Terre Haute, Ind. 
1,265.— Medical Compound.— H. W. Fuller, Chicago, 111. 
1,2C6.— Flour.— eallego Mills Co., Richmond, Va. 
1,267.— Polishing Material.— Coflln & Co., N. Y. city. 
1,268.— Hams.— Evans, et al., Cincinnati, O. 
1,269.— Rice Starch.- W. J. Rand, New York city. 



SCHEDVIiE OF PATENT FEEMt 

On each Caveat $10 

On each Trade-Mark 823 

On filing each application for a Patent (17 years)... Sl5 

On Issuing each original Patent $20 

On appeal to Examlners-ln-Chlef SIO 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

on granting the Extension $.!S0 

On filing a Disclaimer $10 

On an application for Design (3 ^^ years) $10 

On an application for Design (7 years) $15 

On an application for Design (14 years) $30 



f ALDE OF PATENTS 

And How to Obtain Them. 



Practical Hints to Inventors 



ROBABLY QO iDrestment of a Bmall sum 
of money brings a greater return than the 
expense Incurred In obtaining a patent even 
when the invention 1b butasmallone. Large 
InrentlouB are found to pay correspondingly 
well. The names of Blanchard, Morse, Blge- 
low, Colt, ErlcBBon, Howe, McCormick, Hoe 
and others, who bare amaBsed Immense for* 
tunes from tbelr Inventions, are well known. 
And there are thousands of others who bare 
realized large sums from their patents. 
More than Fiftt Thousand Inventors have availed 
themselves of the lerrlces of Mmnt & Co. during the 




HOW TO 
OBTAIN 




TWENTY-SIX years they have acted as solicitors and 
Publishers of the Scientific American. They stand at 
the head In this class of business ; and their large corps 
9f assistants, mostly selected from the ranks of the 
Patent Office : men capable of rendering the best service 
to the Inventor, from the experience prac^xcaily obtained 
while examiners In the Patent Office : enables Munn & 
Co. to do everything appertaining to patents better 
and CHEAPER than any other reliable agency. 

This Is the 
*-2 — closing In- 
quiry In 
nearly eve- 
ry letter, describing some Invention which comes to this 
office. A positive &nBW2T can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ing's, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the Inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons expe- 
rienced In patent business, and have all the work done 
over again. The best plan Is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the Inventor may safely confide his Ideas to them : 
they will advise whether the Improvement Is probably 
patentable, and will give him all the directions needful 
to protect his rights. 

How Can I Best Secure ]?Iy Invention? 

This Is an Inquiry which one Inventor naturally asks 
another, who has had some experience In obtaining pat- 
ents. His answer generally Is as follows, and correct : 

Construct a neat model, not over a foot In any dimen- 
sion—smaller If possible— and send by express, prepaid, 
addressed to Munn & Co., 87 Park Row, together with a 
description of Its operation and merits. On receipt 
thereoi, they will examine the Invention carefully, and 
advise you as to Its patentability, free of charge. Or, If 
you have not time, or the means at hand, to construct a 
model, make as good a pen and Ink sketch of the Im- 
provement as possible and send by mall. An answer as 
to the prospect of p. patent will be received, usually, by 
return of mall. It Is sometimes best to have a search 
made at the Patent Office ; such a measure often saves 
the cost of an application for a patent. 

Prellmlnarr Examination* 

In order to have such search, make out a written de- 
scription of the Invention, In your own words, and a 
pencil, or pen and Ink, sketch. Send these, with the fee 
of $5, by mall, addressed to Munn & Co., 87 Park Row, 
and In due time you will receive an acknowledgment 
thereof, followed by a written report la regard to the 
patentability of your Improvement. This special search 
Is made with great care, among the models and patents 
at Washington, to ascertain whether the Improvement 
presented Is patentable. 

Reissues, 

A reissue Is granted to the original patentee, his heirs, 
or the assignees of the entire Interest, when, by reason 
of an Insufficient or defective specification, the original 
patent Is Invalid, provided the error has arisen from In- 
advertence, accident, or mistake, without any fraudu- 
lent or deceptive Intention. 

A patentee may, at his option, have In his reissue a 
separate patent for each distinct part of the Invention 
comprehended In his original application by paying the 
required fee In each case, and complying with the other 
requirements of the law, as In original applications. 
Address Munn & Co., 37 Park Row, New York, for full 
particulars. 

Caveats. 

Porsonfl desiring to file a caveat can have the papers 
prepared In the shortest time, by sending a sketch and 
description of the Invention. The Government fee for 
a caveat Is $10. A pamphlet of advice regarding applica- 
tions for patents and caveats Is furnished gratis, on ap- 
plication by mall. Address Munn & Co. 87 Park Row, 
New York 

Deslffn Patents. 

Foreign deslgnersand manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent others from fabricating or 
selling the same goods In this market. 

A patent for a design may be granted to any person, 
whether citizen or alien, for any new and original deslen 
for a manufacture, bust, statue, alto relievo, or bas relief, 
any new and original deslgnfor the printing ol woolen. 
Bilk, cotton, or other fabrics, any new and original Im- 
preeifton, ornament, pattern, print, or Dlcture, to he 
printed, painted, cast, or otherwise placed on or worked 
Into any article of manufacture. 

Design patents are equally as Important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Munn & Co., 87 Park Row, New York. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for 
parties who have made applications for themselves, or 
through otheragents. Terms moderate. Address Munn 
& Co., stating particulars. 

Value of Extended Patents. 

Did patentees realize the fact that thelrlnventlons are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
tolS'jlmay be extended for seven years, for the benefit 
of the Inventor, or of his heirs In case of the decease of 
fomer, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended 
time Inures to the benefit of the Inventor, the assignees 
under the first lerm having no rights under the extension 
except by special agreement. The Government fee for 
an extension Is $100, and It is necessary that good profes- 
sional service be obtained, to conduct the business before 
the Patent Office. Full Information as to extensions 
may be had by addresslne Munn & Co ., 87 Park Row,New 
York. 

Trademark*. 

Any person or firm domiciled In the United States, or 
any firm or corporation residing In any foreign country 
where similar privileges are extended tocltlzensof the 
United States, may register their designs and obtain pro- 
tection. This Is verylmportant to manufacturers In this 
country,and equally so to foreigners. For full partlca- 
ars address Munn& Co., 87 Park Row, New York. 

Canadian Patents. 

On the first of September, 1872, the new patent law of 
Canada wentlntoforce, and patents arc now granted to 
citizens of the United States on the same favorable terms 
as to citizens of the Dominion, 



In order to apply for a patent In Canada, the applicant 
must furnish a model, specification and duplicate draw- 
ings, substantially the same as In applying for an Amerl 
can patent. 

The patent may be taken out either forfive years (gov. 
ernment fee $20), or for ten years (government fee $48) 
or for fifteen years (government fee $60). The five and 
ten year patents may be extended to the term of fifteen 
years. The formalities for extension are simple and not 
expensive. 

American Inventions, even If already patented In this 
country, can be patented In Canada provided the Ameri- 
can patent Is not more than one year old. 

All persons who desire to take out patents In Canada 
are requested to communicate with Munn & Co., 37 Park 
Row, New York, who will give prompt attention to the 
business and furnish full Instruction. 

To make an Application for a Patent 

The applicant f ora patent should furnish a model of 
his Invention If susceptible of one, although sometimes 
It may be dispensed with ; or. If the Invention be a chem- 
leal production, he must furnish samples of the Ingredi- 
ents of which his composition consists. These should 
t)e securely packed, the inventor's name marked on them, 
and sent by express, prepaid. Smnll models, from a dis- 
tance, can oiten be sent cheaper by mall. The safest 
way to remit money Is by a drall, or postal order, on 
New York, payable to rheordcrof Munn& Co. Persons 
who live In remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 

Foreign Patents. 

The population of Great Britain Is 31.000,000; of France, 
37,000,000; Belgium, 5.000,000; Austria. 36,000,000; Prussia, 
40,000,000,and Russia, 70.000,000. Patents may be securea by 
American citizens In all of these countries. Now Is the 
time, when business Is dull at home, to takeadvantage of 
these Immense foreign fields. Mechanical Improvements 
of all kinds are always In demand In Europe. There will 
never be abetter time than the present to take patents 
abroad. We have rellablebuslness connections with the 
principal capitals of Europe. A large share of all the 
patents secured In foreign countries by Americans are 
obtained through our Agency. Address Munn & Co., 37 
Park Row, New York. Circulars with full Information 
on foreign patents, furnished tree. 

Copies of Patents. 

Persons desiring any patent Issued ftom 1836 to Novem 
ber26, 1867, can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw 
Ings and length of specification. 

Any patent Issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawing 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent Issued since 1836 
will be furnished for$l. 

When orderlngcoples, please to remit for the same as 
above, and state name of patentee, title of lnventlon,and 
d ate of patent. Address Munn & Co., Patent Solicitors 
87 Park Row, New York. 

Munn & Co. will be happy to see Inventorsln person, 
at their office, or to advise them by letter. In all cases. 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All business committed to our care, and allconsulta 
tlons, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as conductlLg 
Interferences,* procuring extensions, drawing assign* 
ments, examinations Into the validity of patents, etc., 
speclalcareand attention Is given. For Information and 
for pamphlets of Instruction and advice 

Address 

mrNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New ITork. 

OFFICE IN WASHINGTON-Corner F and 7th 
Streets, opposltePatent Office. 
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RATES OF ADVERTISING. 
Back Page ------- Sl.OOaUne. 

Inside Page ------ 75 centB a line. 

Engravings may head advertisements at the same rate r er 
line, by measurement, as the letter-press. 



NOTICE 

Is hereby given to parties making Punching Presses with 
Automatic Stop Motion, and to parties usln^ machines 
of this kind not of our manufacture, that they are 
Infringing a patent granted to De Grasse Fowler and 
George Fowler, AprlllTth, 1855, since extended twenty- 
one-years and now In our posscBSlon. The following Is 
the claim of the Inventors : 

" Comblnlne. with the slide and shaft of a power-press, 
and the wheel, by means of which thesald shaft is caused 
to revolve, a mechanism which operates automatically 
to disconnect the eald wheel from the shaft at a certain 
point after one revolution." 

THE STILES &: PARKER PRESS CO., 

Middletovn, Conn. 

MARSHBANK'S PATENT CUPOLA will 
melt more Iron, with less coal, than any cupola 
Invented. Send for Descriptive Circular to 

GEORGE F. WEAVER, JBMHarrlsbUTgh, Pa. 



PUNCHING L°rrdd?e?,'T"S^E«s'!'!£K 

1. -r^-rs^-r^ ^•S-.,^,,-.,^ & PARKER PRESS CO., 

DROP PRESSES, middletowk, conn. 



SOIBNCB RECORD 

FOR 

1873. 

A Compendium of the clentlfic Progress and piscoTa 
rlea of the Preceding Vear. lllustriited wlthSteei 
Plate and other Engravings. 600 pages, 
octavo. Prlce,$2. 
Evwy person who acslres to be well mformed concern- 
ing ttie Progress of the Arts and Sciences should have a 
copy of Science Record fob 1873. It will be a most In- 
teresting and valuable Book, and should have a place In 
every Household, In every Library. 

600 pai;es. Octavo. Handsomely Bound. Many Engrav- 
ings. Price, $2. 

tsent by mail to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PuBLienERS, 

37 Park Row, New York City. 

Tm SCIEHIIFIC AM ERIC AH will be sent one yea 
and one copy of SCIENCE I^ICORD FOR 1873, on 
receipt of $4*50. 

SCIEjffCE RECORD FOR 187% nnlfOrm with tht! 
nbove.« Price $2. Library binding, $2.90. 



© 1873 SCIENTIFIC AMERICAN, INC. 



June 14, 1873.] 
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TO MANUFACTURERS OF CAST IRON, and TV roaght 
Iron and Cement Water Pipe, also of Hydrant 8, Stop 
Cocl^s, Gates. &c., &c. : 
" The Board of Water Commissioners of the City of 
Yonkers " request such manufacturers to send, by cir- 
cular or otherwise, information as to the kind, quality, 
Ac, of their manufacture— also the cost delivered at 
Yonkera— all to be suitable for high pressure. Address 
"BOARD OF WATER COMMISSIONERS," care of 
Wm. H. Doty, City Clerk. 



O ILICATE OF SODA, 
cfilorlde of Calcium, 
Black Oxide Manganese, 



Soluble or Water Glass. 

Nickel Salts and Anodes, 

Hydrofluoric Acid, 
Pure Acld^ and Metallic Oxides. 

Ground and Lump Fluorspar, 
Ground and Lump FelBpar, 

Ground and Lump Flint and Sllex, 
Ground and Lump Black Lend, 

Soap Stone, Mineral White and Corundum, 
Wolfram, Chrome, EindTltaolum Ores, 

Carbonates of Baryta and Strontla, 
Nickel, Antimony, Tin, Bismuth, Cadmium, metals. 
For sale by us In quantltlea to suit purchasere. 

L. & J. W. FEUCHTWANGER, 
Chemists and Importers, 55 Cedar St., New York. 
Publishers of Treatises on Gems, Silex, Fermented 
Liquors and Nickel. 



MACHINERY 

For Sale. 

WE HAVE FOR SALE, at 

Reduced Prices, 

a large lot of Second Hand Machinery, among which are 

MILLING, STOCKING, NUT BORING, QUICK 

RUNNING, SMOOTH BORING MACHINES, PUNCH 

PRESS, FOUR SPINDLE DRILLING PRESSES, 

EIGHT FOOT WOOD PLANER, &c. &c. 

S7~ Send for Cataloffue to 
SHARP'S RIFI.E M'F'G COMPANY, 

Harttord, Conn. 



EVERTBODT INTERESTED 
IN 

MECHANICAL 
DRAWING 

SHOULD HAVE THE 

PRACTICAL DEAUfiHTSMAN'S 

Book of Industrial Design, and 

Machinists' and Engineers' 

Drawing Companion. 

Forming a Complete Course of Mechanical, 
Engineering, and Architectural Drawing. From the 
French of AI. Armengaud the elder. Professor of De- 
sign in Conservatoire of Arts and Industry, Paris, and 
M»I. Aricengaud the younger, and Amoroux, Civil 
Engineers. Hewrlt^t^n and arranged with additional 
matter and plates, selections from and examples of the 
most useful and generally employed mechamsm of the 
day. By William Johnson, Assoc. Inst. ,C. E. Illus- 
trated by fifty folio steel plates, and fifty wood cuts. 
Anew edition, 4to $10 

Amougthe contents are:— Linear Drawing, Definitions, 
and Problems. Sweeps, Sections, and Moldings, Elemen- 
tary Gothic Forms and Uosettcs. Ovals, Ellfpses, Para- 
bolas, and Volutes, Rules and Practical Data. Study of 
Projections, Klementary Principles. Of Prisms and other 
Solids. Uules and Practical Data. On Coloring Sections, 
with applications. Conventional Colors, Composition 
or Mixture of Colors. Continuation of the Study of Pro- 
jections— Use of Sections— details of machinery. Simple 
applications— spindles, shafts, couplings, wooden pat- 
terns. Method of constructing a wooden model or pat- 
tern of a coupling. Elementary applications. Rules 
and Practical Data. 

The Intersection and Development of Subfagxs. 
WITH Applications.— The Intersection of Cylinders and 
Cones. The Delineation and Develjpment of Helices, 
Screws, and Serpentines. Application of the helix— the 
construction of a staircase. The Intersection of Sur- 
faces—applications to stop coclcs. Uules and Practical 
Data. 

The Study and Construction of Toothed Gear.— 
Involute, cycloid, and epicycloid. Involute. Cycloid. 
External epicycloid, described by a circle rolling about a 
flxe:I circle Inside of it. Internal epicycloid. Delinea- 
tion of a" rack and pinion in gear. Gearing of a worm 
with a worm wheel. Oyllndrl cal or Spur Gearing. Prac- 
tical delineation of a couple of Spur wheels. The Delin- 
eation and Construcilon of Wooden Patternsfor Toothed 
Wheels. Rules andPracttcal Data. 

Continuation of the study of Toothed Gear.— 
Design for a pair of bevel wheels In gear. Construction 
of wooden patterns for a pair of beveled wheels. Invo- 
lute and Helical Teeth. Contrivances for obtaining dif- 
ferential Movements. Rules and Practical Data. 

Elementary Principles of Shadows.— Shadows of 
Prisms, Pyramids, and Cylinders. Principles of Shading. 
ContlQuatlon of the Study of Shadows. Tuscan Order. 
Rules and Practical Data. 

Application of Shadows to Toothed Guar.— Appli- 
cation of Shadows to Screws. Application of Shadow to 
a Boiler audits Furnace. Shading in Blacic— Shadlcg In 
Colors. 

The Cutting and Shaping of Masonry.— Rules and 
Practical Data. Remarlcs on Machine Tools. 

The Study of Machinery and Sketching.— Various 
applications and combinations : The Sk tchlng of Ma- 
chinery. Drilling Machines; Motive Machines; Water 
Wheels. Construction and Setting up of water wheels, 
Delineation of water wheels, Design of a water wheel, 
Sketch of a water wheel ; Overshot Water wheels, Water 
Pumps; Steam Motors; High-pressure expansive steam 
engine. Details of Construction; Movements of the 
Distribution an4 Expansive Valves ; Rules and Practical 
Data. 

Oblique Projections. 

Parallel Perspective. 

True Pkhspective.— Elementary principles. Applica- 
tions— flour mill driven by belts. Description of the 
mill. Representation of the mill In perspective. 

Examples of Finished Drawings of Machinery. 



I^" The above, or any of my Books, sent by mall, free 
of postage, at the publication prices. 

My new and revised Catalogue of Practical and 
Scientific Book8—96 pages, 8vo.— sent free to any one 
who will furnish his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



SCALE IN STEAM BOILERS 

M in. thick adds 50 per cent to cost of Fuel ; Scale >$ In. 
thick adds 150 per cent to cost of Fuel, and causes the 
IRON TO BECOME ALMOST RED uoT before It Can make 
Steam: Removal and Prevention of Cdle saves I'uel 
and Repairs, and avuidti Explosions. Thomas's Fluid 
Tannate of Soda dissolves Scale, and does not in- 
jure IRON. It is sold, with directions for use, in Bbls. 
500 lb., K r^bls. 250 lb., and H Bbls. 125 lb., at the low price 
of 10c. per pound. This very low price admits of Its 
use In QUANTITY sufficient to prevent formation of 
new Scale, and at same time remove old Scale. It Is 
adapted for use In niarine* River Boat* Locomo- 
tiTe, Portable, and Htationary Boilers of all 
descriptions. IX) REMOVt*: SCALE, auout i lo. for 
each horse power Is used for first application— after- 
wards, same or less quantity, as ttie case may require. 
Forfull Information, see Scibntifio American of May 
3d, 1873, page iJSO, or send for circular. Address orders to 
N. SPENCER THOMAS, Elmlra, N. Y. 



SPECIAL— For New List of "Special Med- 
ical Books," with fall titles andprlces, send Stamp 
to S. R. WELLS, 389 Broadway, New York. 



INVENTORS 

WHO WISH TO REAUZE PECUNIARY BENEFIT FROM THEIR,, INVENTIONS 

(Whether patented or not), either by sale of the r rights, or partnership with capitalists, are Invited to send for rur 
explanatory circular. Many valuable labor-saving Inventions are lying dormant which might realize a fortune for 
their owners. If brought properly before the public. N. Y. EXPOSITION & M'F'G CO., 52 Bro dway, JM. Y. 



ro INVENTORS 

vf Manufacturers 



The Managers of the 42d Exhibition of the American 
Institute, of the City of New York, bep to announce, 
that the Exhibition Buildings on 2d and 8d Avenues and 
63d and 64th Streets, will be open for the reception of 
heavy Machinery Auprust ISthand for other articles, 
September lstl873. The Exhibition \Till be f'^rmally 
opened September 10th. 

For particulars, atlilrcss "General Superintendent, 
American Institute, New York." 



Stereopticon, Hydro-Oxygen ; 

With elides, photographic and otherwise,— dissolves 
perfectly,— fitted for microscope with Zentmeyer-Qund- 
lach I'-nses. In neat box. Will be sold very low. A splen- 
did Instrument, Address H.S.STAFFORD, Clnclnnatl,0. 



"Jou ask WHY we c;in sell First 
Class 7 Octave I'iauos lur $290? 
We answer- Itcostalessthaii 9300 
to make any $600 Pi^no sold 
throiigli Agents, all of whom make 
]IOO per ct. profit. We have 
'no Agents, but ship direct to fami- 
lies at Factory price, and warrant 
. ,6 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using onr Pianos, 
in 44 States and Territories. PIpus:; state where you saw 
thla notice. 

U. S. Piano Com 8 1 Broadway, N. Y. 




WOODBURrS PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-oIllng 
Saw Arbors, and other wood working machinery. 

8. A. WOODS, ( 91 Liberty street, ^ . Y. ; 

Send for Circulars. \ 67 Sudbury street, Boston. 



Wood-working Machinery. 

New and Improved Woodworth's, Daniel's, and Dimen- 
sion Planers, Moulding, Mortising, Tenoning, Sawing 
Bortng,Uprlght Shaping Machines, etc. Machine Chisels 
and Augers, Moulding Cutters and Farmer's Cele- 
brated Patent Matcher Heads and Cutters, con- 
tantlv on hand and made to order. 

B. BALL & CO., 86 Salisbury St., Worcester, Mass. 



MILLERS AND GROCERS-Gray's Flour 
and Teast Company, 60 West 42d St., New York, 
Manufacturers of Gray's Pure Hop Teast Powder, for 
Family and Millers' use, owners and grantors of Patent 
Klght of manufacture of Pure Hop Yeast, Self Raising 
Flour, and Gray's Superior Family Flour. 

Agents Wan ted. .Samples and circulars, 25c. Gray's 
Wheat and Teast Feeder. 



O HINGLE AND BARREL MACHINERY.— 
O Improved Law's Patent Shingle and Ketdliig Ma- 
chine, simplest and best In use. Also, Shingle Heading 



and Stave Jointers, Stave EnucUzers, Heading Planers, 
s. &c. Address TREVOE& Co.. Lock nort.N.y 



Turners, 



WORKING CLASS $60aweekgu'iranteed'. 
Respectable emploympnt at home, day or evening; no 
capital required ; fv'l Instructions and valuable package 
of goods sent free by mall. Address with 6 cent return 
stamp, M. TOUNG & CO., 16 Cortlanrtt St., New Tork. 




RE iTJ OLDS' 

Turbine Water 
Wheels. 

30 years* experience enables me 
to excel In Gearing Mills of all Iclnds, 
and furnishing them reliable, eco- 
nomical no wer. Sclentiflc pamphlet 
ft-ee. GEO. TALLCOT. 96 Liberty 
Street, >Jew Tor^. 



THE HYDRAULIC ROTARY GOVERNOR 

Becures to Water Wheels exact speed under all possible 
conditlons.wbetherslmpleor the most complex. Under 
extreme varf atlons It operates the e ntlre gate in ten sec- 
onds. Warranty unlimited. No pay till tested. 

JOHN S. ROGERS, Treas., 19 John St., Boston, Mass. 



BOILERS AND PIPES COVERED 

with "ASBESTOS FELTING;" saves twenty-live per cent. In fuel. Send for circulars. 

ASBESTOS FBLTING COMPANY, 

Nos. 816, 818, S20, and 822 Front Street, New Yorlc. ^"Asbestos in all quantities and qualities for sale. 



LATHE CHUCKS— HORTON'S PATENT 
from 4 to 36 inches. Also for car wheels. Addtcss 
THE E. HORTON & SON CO.. Windsor Loclts, Conn. 



Niagara Steam Putrip. 

CHAS. B. HARDICK, 



3 Adams St., Broolclyn. N. Y. 



PORTABLE STEAM ENGINES, COMBIN- 
Ing the maximum of efficiency, dHrablUty and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence, Mass. 
Liberty st,, -New York. 




Improved 

THOMAS LEFJEl. 

Unexcelled In Power for size 
and cost. Economical at part gate. 
.Built in Superior style. Unequalled 
'in Duplication of parts at small 
outlay. 

HERMANN & HERCHELRODE 
MANUFACTURING COMPANY, 
Dayton, Ohio 
Send for Circular and Price List. 



O AW GUMMERS, Single and Diiuble Up 
^ sets, Saw Tooth Swages, Mill Dog Holders, Siding 
Holders, Railroad Spike Pullers, and Tree Prnners. Send 
for circular. G. A. PRESCOTT, Sandy Hill. N. Y. 




FEEY'S 

SAW 6EINDEE 

WlllGum and Sharpen SawB 
better and In less time than 
any otherdevlce. Saves files, 
time and Labor: Shapes mold- 
Ingfiitts ; (^nds andpollshes 
Metal, &c. &c. 
Manufactm-ed by 

Frey.Sliectler&Co 

Bncyrusi Ohio. 



RICHARDSON, MERIAM & CO. 
Manuf aetarers of the latest Improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawIng Machines, Saw Mills, Saw 
Arbors, Scroll SawSLRallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactoi*y, Wor- 
cester. Mass. Warehouse, 107 Liberty ht. New York, n 



l^SampleBsent by mall for SUcts., that retail qmck for 
«1U. R. L. WOLCOTT. 181 Chatham Square. Kew York. 



$72.00 EACH WEEK. 

Agents wanted everywhere. Business strictly leglUmate. 
Particulars free. Address, J. Worth & Cc.St.Louls.Mo. 



Little Giant. 

To Quarriers of Marble, Slate, 
and Limestone: 

Our Gadder saves directly In stock and labor three 
times Its cost in a year. It does the work of tw^enty 
men, saves half the channels, and reduces the 
business of cutting out baildinsr and ornainental 
stone to a science, -("'or proof of this, we refer to all 
the principal marble companies of Vermont. 

SULLIVAN MACHINE COMPANY, 

Claremont, N. H. 



To Electro-Platers. 

BATTERIES, 'HEMICALS, AND MATE- 
RIALS. In sets orslnerle. with hooks of Instruction 
for Nickel or Silver Plating, by I'HOMAS HALL.Manu- 
facturlne Klectrlclan.l9Bromneld Street, Boston, Mass. 
Illustrated eataloi?ue sent tree. 



Itn 111 nimnon^ Pleasant and profitable 

■lU UlU J lUeU I for Young 4 oid.Male 
I and Female. Forpartlculars, enclose stamp to 
S. R. WELLS, Publlslier, 389 Broadway, KT. 



OTIS' 



SAFETY HOISTING 



Machinery. 



NO. 348 BROAD 



OTIS, BROS. & CO., 

iuwAr, 



, NEW TOKK. 



W: 



ANTED ! Aeents to sell oar BaDber Sbunps and 
otter Novelties. Address U.S. MAIfUFACTlfRINti 
COMl' NY, 97 W. Lombard St., Baltimore, Md. 



fiBEATREinCTION IN PRICES 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from ^ to 2 Inch, 96-50. 



His expanding Mandril is a first class tool which has 
longbeen needed by every Machinist. 
Send for latest circular. 

W. LE COUNT, South Norwalk, Conn. 



PATENTS Sold on Commission. Send for 
Circular. E. H. GIBBS & CO., 84 B'dway, cr.Wall St. 



TODD & RAFFERTY STEAM ENGINES 
and Boilers for Sale— One 15x80 In. Cylinder, with 
80H P. Tubular Boiler and fixtures complete. In perfect 
order— and one llxJ4 m. Cylinder, wlth30H.P. Tubular 
Boiler, Pump, Heater, &c., complete, has been used only 
slxmonths. Address J, C. TODD.Paterson, N. J. 



FRUIT GATHERER— Having justobtained 
a patent on a new and valuable Invention for gath- 
ering fruit, I would like to sell territory or to arranxe 
with agents and manufacturers to sell rights on commis- 
sion on liberal terms. Address HORACE KEI.SEY, 
Ottawa, Kansas. 



FOR SALE — The right to manufacture and 
Sell the Patent Stave Grain Biskets In the States of 
Ohio, Pennsylvania, and New York. Said Baskets pro- 
tected by numerous patents Issued to Horace C. Jones 
and others. G. 1. BREWSTER, Apiileton, wu. 



''pO FOUNDERIES, Factories, Ropewalks, 
X &c.— For sale or lease, blocks of Lots.wlth bulkhead 
waterfront. Low prlce8,easy terms. S.B.SCHIEB'FELIN, 
15 East 26tli Streef,New York. 



WT ANTED— Work for Lathes, Milling and 
T T Screw Machines, Presses, &c. G. E. PARKER, 
M'f'kof light Mactalle work In Iron and Brass, 117 & 119 
MulDerry Street, Newark, N. J. 



TO MANUFACTURERS and others— Wm. 
Hooper & Co., Wholesale Com'n and Agricultural 
Agents, doing business with Seedsmen, Druggists, Iron- 
mongers, Grocers, &c.. In all parts of Ireland, are a hie to 
extend Agencies or to Introduce useful Inventions. 
References exchanged. 1 FOSTER PLACE, COLLEGE 
GREEN, DUBLIN. 



Machinery, 

Wood and Iron Working of every kind. 1 
Rubber Belting, Emery wheels. Babbitt Meta 
GEO. PLACE &. CO., 121 Chambeis St.K.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand In large quantities, furnished In any lengths up 
to 34 ft. Also, Pat. Coupling and Self -oiling adjustable 
Hangers. GM)RGE PLACE & CO., 

121 Chambers Street, New Tork. 



Sturtevant Blowers. 

I |0f every size and description, constantly on hand. 
GEORGE PLACED CO.. 
121 Chambers Street, New York. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOB.— Important for al. large Corporatloni 
and Mannfacturliig concerns — capaijte of controlling 
with the utmost accuracy the motion of a watchman or 

gatrolman, asthe same reaches dUferent stations of his 
eat. Seed for a Circular. J.E.BUERK, 

P. O.Boi 1,057 Boston, Mpss. 
N. B.— This detector Is covered by two U. S. Patentr, 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



w 



OOD-WORKING MACHINERY GEN- 
. . erally. Specialties, WoodwortU Planers and Rlch- 
srdson's Patent Improved Tenon Machines. 
Central, corner Union at., Worcester, Mass. 

WTTHKRBFRUWG & RICHARDSON. 



4!9f\ A "n A V f Agent« wanted. BOslness entirely 
«P«OU Xl 1/Xll ! new. G.G.Shaw, Blddeford, Me. 



STEEL STAMPS ^^ 
ASTENCILd. ^ 



Fleharty & Co., 
CLEVELAND, O. 



Improving the Harbor of San Francisco. 

n. S. Engineer Office, 5S3 Kearney St. ) 

San Francisco, Cal., May 1st, 1873. f 

Sealed proposals, with a copy of this advertisement 

attached, will be received until noon, Jaly 1st, 1873, for 

tbe removal of Blncon Rock In this harbor. 

Specifications, forma for bids, and all necessary Infor* 
matlon can be obtained at this office. 

G. U. MENDELL, Major of Engineers. 



^C>Ar^r<lA3rI Jlrni}ts Wsntedl AI1clAim«aofwnrklnKpe» 



VV LO ^ jVplejofeltliei ibx, young or oM.maks mora niiiney&t 
work for uh la t^ulr Bp&re momentt or k11 tbe nmo thna «t any tlilnf 
•U*. PftTtlculAnfrve. Ad(lreMQ.BtlaioDACo..Pottluid.HAla*> 



MACHINERY, i' 



NEW HDd 2d-HAND.. - 

Send for Circular. Chas. PLACE 
, & CO. 60 Vesey St., New York. 



Andrew's Patents. 

Nolselessi Friction Grooved, or Geared Holst- 
ers, suited to every ^vant. 

Safety Store Elevators, Prevent Accident, 
Rope, Belt, and Engine break. 

Smoke-Btirnluff Safety Boilers. 

OscillatinE Engines, Double and Slnsle, 1-2 to 
100-Horse power. 

Centrlfnaal Pumps, 100 to 100,000 Gallonfi 

Ser MiHUte, Best Pumps In the World, pass 
ind. Sand, Gravel, Coal, Grain, etc., witli- 
out injury. 
All liight. Simple, Durable, and Economical. 
Send for Circulars. 

WM. V. ANDREWS & BRO., 

414 Water Street, New York. 



N 



EW & IMPROVED PATTERNS.— MA- 
. CHINISTS' TOOLS— all sizes— at low prices. 
E. & R. J. GOULD. 103 N. J. R. R. Ave.,' Newark, N. J 



N.r.BURNHAM'S NEW TURBINE 

WAT€RIVH€a 

TO BE THE BEST EVER INVENTED 



IT* OR SALE or Exchange for a Planer and 
Lathe— A 25 H.P. Portable Engine. Good isntw. 
Adflress GEO. E. Sl'AUFFER & CO., East Strouds- 
burgr, Pa. 



BUILDERS, Dealers, and Users of Wood- 
bending Machlnerv, patented or not, since March, 
1H56, unauthorized by the Morris & Httywood Timber 
Bending Co., can effect amicable settlement by prouipt 
application. Licenses granted; Machines for sale. 
S. M. BARUETT, Pres., 
cor. Walnut & Front Sts., Cincinnati, Ohio. 



ROPBR HOT AIR 

ENGINE COMPANY, 70 New Church St.,New York . 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-SawIng Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS.Matteawan, N. Y. and 118 Liberty St., New York. 




IMPROVED FOOT LATHES, 
Slide Rests, Hand Planers, Scro.l Saws 
Superior to all others. Selling every where 
Catalogues free. 

N. H. BALDWIN, 

Laconla, N.H. 



GEAR'S PATENT 

TABIETYMOUMIBI} MACHINE 

The only simple, complete and reliable Upright Shaping 
Machine known. Legality of Patents sustained in Uni- 
ted States Circuit Courts. Infringers who do not make 
immediate settlements will be prosecuted. I heak 
BUSINESS. A. S. GEAB,8oleManufacturer& Proprietor. 
Also Manufacturer and Dealer in all kinds of Machinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 





MOLDING, MOETISING, 

TEITOiriirO & SHAPING 
MACHINES) 

BAND SAWS, 

SCROLL SAWS, 

Planing & MatcMng 

niACHINES, &c.. 

For Railroad, Car, and Agbt 

ODLTUBAL SHOPS, &C., 

t3^Superlor to any in use. 

J. A. FAY & CO. 

Cincinnati. Ohio. 



PATTERN & Branding Letters — SHARP, 
Flat or Rounding Surfaces— Large stock. PAVE- 
MENT Letters, suitable tor ARTIFICIAL STONE- 
WORK. VANDERBURGH, WELLS & CO., 

18 Dutch, cor. Fulton St.. New York 



Fourth 
CINCINNATI 

Inistrial Exposiiioi, 

187 3. 

OPENS SEPT. 3, CLOSES OCT. 4, 1873. 



PROPOSALS for ENGINEb and BOILERS. 

Proposals will be received, till June 15, from Steam 
Engine Manufacturers, .or the supply for use during the 
Exposition, of 

FOUR FIRST CLASS STEAM ENGINES, 

to furnish power for machinery In motion, each to be 
not less than 12 inches in diameter of cylinder. The 
prominent display of the Engines Is regarc^edasf ull com- 

gensatlo n for the use of the same, and the contracts will 
e award ed to bidders offering the most favorable terms 
as to freight, cost of erection and running. 

Proposals will be received, also, for the supply of 
BOILERS (for tbe same length of time) having in the 
aggregate 400 horse power. 

Address FRANK MILLWARD, 

Chairman Machinery Department. 



WHALEN TURBINE, No risks to purchaser 
Pamphlet sent free. Skth Whalkn, Ballston Spa, N. Y 



PATENTi 

r^OLD ROLLED 

^SHAFTING, i 



The fact that cms BhafUng hu 75 per cent grcatf r 
strength, a finer finish, and la tmer to gai^e,than any other 
In use, renders It undoubtedly- the most economical. We 
are also the sole manufacturers of the Cklkbbated Col- 
UNs Pat. CocpiiNO, and furnish Pulleys, Hangers, etc. 
of the most approyed styles. Price lists mailed on appli- 
cation to JONES & LADGHLINS, 
Try street, 2d and Sd avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
^fStocks of this Shafting in store and for sale by 
FCLLERj DANA A FITZ, Boston, Mass. 
GEO. PLACE & CO., IM Chamber! «treet, N. Y. 
PTERCE * WHALING. M1!w«o>ree. Wis. 



WOODWORTH SURFACE PLANERS, 
$12S. Planers and Matchers, |S90. S. CHILLS 
51 Courtlandt street New York. 
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Advertisements will be admitted on t/iis page at the rate of 
Sl.OOP*'* line for each insertion. Engravings mav 
head advertisements at the same rate per line by meaa- 
urement. as the letter-press. 

The value of the SciRVTivic Au^mc as as an advertising 
medium cannot be over-estimated. Itsctrculation is ten 
times greater than thatof any similar journal now pub' 
Ushed. It goes into all the States and Territories, and is 
read in all the princip al libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi' 
ness man wants something more than to see his adver- 
tisement in a printed new-^paper . Me wants circulation. 
If it is worth. 25 centH per line to advertise in a paper of 
three thousand circulation, it is worth 13.75 per line to 
advertise in one of forty-five thousand. 



^~THE BAND SA W! 

Its ORIGIN and 

HISTORY, with Engravings of theOLDEST 
Machtwe, sent gratis. Address KICHARDS.LON- 
DON 4 KELLET, 22d St. (above Arch), Philadelphia. 



NICKEL SALTS. 

Pure extra large crystals. CONOIT. HANSON & CO. 
Importers and Mauufacturers, Newark, N. J. 




CASTINGS and PARTS of MODELS 
and Small Tools of all kinds, Invaluable 
to luvcntors and Model Makers. 

CATALOGUES FKEE. 
GooDNOw & WiQHTHAN, 23 Cornhlll, Boston, Mass 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 

WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 

WATER, AND OH. 

t7~Steain and Gas Fitters* Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. 15 GOL,D ST.. NEW YORK. 




CHAMPION SPBme MATTRESS— The 
latest and best ImproTement. Po yoo want a 
bealthf and comfortable bed? Here It Is. The softest, 
easiest (!r.eapei>t,niost popular, aod durable Spring Bed 
In market. Sold by all leading dealers, ^o slock com- 
plete without It. Wholly compoaed of tenacious tem- 
pered steel sprlDgSfSO united that the presanre is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled np like a blanket. Both 
Hides alike. No fr»me, no wooden slats, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 In. By 6 It., contains 19'.! 
tempered steel upholstery springs and wtdghs only 25 
lbs. More springs for your money !n this bed than In any 
other. Warranted noiseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed, 
tlS. Shipped, i:y single bed or quaatlty, to all parts of 
the w«rkl. Liberal discount to the trade. Agentswant- 
ed. F. C. BEACH & CO., MaEers, .102 Chambers St ., cor. 
Church New York. 



P. BIAISDEIL & CO., 

UANUFAOTUBBBS OF THE BEST 

Patent Drill Presses, with Cluick 
Return Motion, 

In the Market, also other Machinist Tools. 

Send fob Cuts. 

WORCESTER, MASS. 




VnlTersal Wood Worker, „ ,, 

Horizontal and Upricht Bortns Inachlnes- 

t2r"Superlor to any In use. 
McBETH, BENTEL & MAKGEDANT, Hamilton, Ohio 



PORTLAND CEMENT, 

i'rom the best London Manufacturers. For pale by 
JAMES B RAND , 55 Cliff St.. N. Y. 
A Practical Treatise on Cement furnished for'^9 cents 



R. A. Tervalen's Brick MacUfles, 

Made at Haverstraw, Rockland Co., N.Y. Making nine 
tenths of &11 thebrtck used In tbe State. Sendforclrcular 



T>EA.CH'S Scroll Sawing Machines. — Cheap- 
Jj e<)t and best In use. For lUastrated Catalogue and 
Pnce List, send to H. L. BEACH,90 Fulton St.,N7 Y. 



TTTITT^J WROUGHT 
1-^ -^ IRON 

Beams&Girders 



''pUJii Umon xrua Mills, FiUtibargh, ii'a. 
JL Tbe attentlou of Englaeers and Arcbltects la called 
to onr Improved Wrought-lron Beams and Girders (pat* 
ented), m wblcb the compoond vrelda between the stem 
snd flangee, whfcb hare proved to objectionable tn the 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
freobtainert elsewhere. For descriptive llthoarraph address 
Carnegie, Kloman & Co, Union Iron Mills, FitiSDurgh, Fa. 



A. S. Cameron & Co., 

ENGINEERS, 

Works, foot of East 23d Street, New York City. 

STEAM f UWf S, 

Adapted to every Possible Duty.— Send for a Price List. 



WIBB ROPE. 

JOHN A. ROEBLING'S SONS 

HAinTFACTUBBBB, TBENTON, N. J. 

FOR Inclined Planes, Standing Ship Ringing 
Bridges, Ferries, Stays.or Guys on Derricks & Cranes, 



Tiller Ropes, Sash Cords of Cooper and Iron, Lightning 
«_^^.__^ ^ « ial attention gh en to ho^' 

circular, giving price and other information Send for 



Conductera of Copper. Specialattentlon gh en to hoist- 
ing rope of all kinds for Mines and Elevators Applr for 



pamphlet on Transmission of Power by Wire Hopes. A 
arge stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent Its vaUe, and by Its use Vacuum Pans are 
rnn with full vacuum without Air Pump. Send to WtA. 
ALLEN, 51 Chardon St.. Boston, for a personal call, or 
he Company, at Buffalo, N. r.. tor a circular. 



WIRE ROPE, 

Steel and Charcoal Iron of superior quality, suitable for 
mining and hoisting purposes. Inclined planes, transmis- 
sion of power, etc. Also, Galvanized Charcoal & B B for 
SUlps' Rigging, Suspension Bridges, Derrick Guys, Ferry 
Ropes, etc. A large stock constantly on hand from which 
any desired lengths are cut. JOHN W . MASON & CO., 
43Broai;way,New York. 



ANTl LAMINA 



fireveuiu auu rcuiuveij Kuaie lu amaiu jtsuiierb — uues not 
njure the Iron. In use over five years. My patent cov- 
ers all Hydrocarbons. State KIghts for Sale. 

J. J. ALLEN, Patentee, Philadelphia, Pa. 



LIME EXTRACTING 
HEATER &FILTER. 

STILWELL&BIERCE MF'G.CO. 
DAYTOM.O. 



BUILDERS 



SEND FOB Book Catalogue. 
BICKNELL,27Warren8t.,N.Y. 



Save fuel, and supply DRY steam. Easily attached to 
any boiler. HENKT "W. BDLKLET, Engineer. 

98 Liberty St., New York. 



For testing Oyens. Bollet 
flues. Blast furnaces, 
Super-Heated Steam, Oil Stills. &c. 

Address HENRY W. BULKLEY, 

98 Liberty St., New York. 



Pyrometers. 



BUILDING PAPER ! 

For SheathinR, Booflng, Deafening, Carpet Lining, aod as a substitute for Plastering. Send for Samples 
and Circulars, to B. E. Hau: & Co., S6 & S8 Park Place, N. Y., or Uocs BivebPafebCo., Chicago. 



-^$75 to $250 per month, S7a17aTdYe^ 

^male. to Introduce the GENUINE IMPROVED COM- 
♦JMON SENSE FAMILY SEWING MACHINE. This 
^Machine will stitch, hem, fell, tack, quilt, cord, bind, 
cd braid and embroider In a most superior manner. Price 
^only 915. Fully licensed and warranted for Ave years. 
SWe will pay Si,QOO for any machine that will sew a 
\.stronger, more beautiful, or more elastic seam than 
"ours. It makes the "Elastic Lock Stitch.'* Every 
"^second stitch can be cut, and still the cloth cannot be 
A pulled apart without tearing It. We pay Agents from 
a}f75 to l&O per month and expenses, ora commission 
K/Jrom which twice that amount can be made. Address 
^'SECOMB & CO., Boston, Mass.; Pittsburgh, Pa. ; Chl- 
<lcago. 111.; or St. LouIb.mo. 



A S!'RT?S!TnS! wanted In Crude State-any quan- 
XlODJjOlUO tity. Address ROSENTHAL & 
SHUSTER, Chatham Mills. Philadelphia, Pa. 



AVELIM&PORTER, 

ROCHESTER, ENGLAND. 

EOAD LOCOMOTIVES, 

STEAM ROAD ROLLER^ 
STEi M PLOWS (Direct traction), 

TRAMWAY ENGINES, 
LOCOMOTIVE CRANE ENGINES, 

PORTABLE ENGINES. 

Agent— W. C. Oastler, 

43 Exchantre Place, New York. 



MAHOGANY, 

BOBEWOOD, WALKITT, WHITE HOLLY 

SATIN WOOD, HUHQABIAK ASH, AND 

ALL KINDS HABD WOOD, 

IN LOOS, FLANK, BOABDS, AND TENBEBS. 

GEO. W. READ & CO., 

Office, Mill and Yard.186 to 200 Lewis St., cor.eth St., E.R. 
tW Orders by mall promptly and faithfully executed. 
tT" Enclose Sc. stamp for Catalogue and Price List. 



iMERSON 

iTENt 







NOTE'S MILL FURNISHING WORKS 
are the largest In the United States. They make 
Burr Millstones, FortableMllls, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send tor catalogue. 

J. T. NOYE & SON, Bufl'alo, N. Y. 



IMAGE'S Water Flame Coal Lime Kiln, with 
. coal or wood. No. 1 Soft White Lime or Cement, 
with use of water. CD. PAGE, Patentee,Bocheater,N.Y. 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

7 2 SUDBURY STRUT BOSTON, MANS 
SEND FOR CATALOGUE , ILLUSTRATED WITH 4 O ENGRAVINGS. 
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Emery Wheel Machinery 

for grinding Tools and Metals, gum- 
mine Saws^leaning Castlngs,grlnd- 
lug Planer KnlTcs perfectly straight 
— unequaled for the sterling quality 
of Its material and workmanship, 
the durability of every «art. Aa- 

. dress AMEMCA.N TWIST DRILL 

C0MPAN7 93 Litierty St New York. 




STEAM BOILEB ANT) FIFE 

COVERING 

Saves ten to twenty per cent. CHALMERS SPENCE 
CO., foot E. 9th St., N. y. ! 1308 N. 2nd St., St. Loula, Mo. 



PORTABLE BATHS. 

Address PORTABLE BATH CO.,156 SouthSt.,N. Y. 



tWT. V. Carpenter, Advertiaing Agent. Addreca 
Box 173, New York city. 

"Tie Harrison Boiler." 

Seven years* eervlce In some of tbe largest establlsti- 
ments In New England and elsewhere, with boilers 
varying from Fifty to Fifteen Hundred Horsepower, 
with repeated orders frjm the same parties, shows that 
this Improved generator has taken a permanent place In 
the use of steam. 

Fifty Thousand Horse Power have been made and put 
In operation with a presentsteftdy demand. 

All the surface of the Harrison Boiler is either steam 
generating or superheating surface, and when this needs 
entire renewal itcan be made as good as new at an outlay 
of only one haifthft cost of a new boiler. It can be taken 
out and replaced by merely removing the loose bricks on. 
the top, without disturbing the fire front or brick work 
of the original setting. It is most difficult and expensive 
to take out and replace the ord nary wrought Iron boiler, 
which, when worn out, is comparatively worthless, and 
can scarcely com,mand a purchaser at any price. 

As the current repairs to thelron work uf the Harrison 
Boiler must emsnate from the place where It Is manu- 
factured, it is possible to know Just what these repairs 
cost, with 50,000 horse power In use.theaverage cost of 
repairs for this large aggregate amounts only to about 
one thousand dollars per month, which i» less than one 
per centner annum, A yc an so much be said of any o(A«r 
boiler as largely used as this? 

Harrison Boilers of any size can ordinarily be made 
ready for delivery, after order Is given, as fast as tbey 
can be put In place, the setting costing no more than 
that of the ordinary wrought Iron boiler. 

For all Information, circulars, etc., application moat 
be made direct to the 

HARRISON BOILER WORKS, 

Grays Ferry Boad, 
Philadelphia, Pa. 



MachtmsPs To o Is. 

EXTRA HEAVY AND lUFBOTED. 
LUCmS W. POND, MANUFACTTJREE 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. STEBBINS. Agent. 



I N D EPENDENT 

BOILER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLMFG.CO. 

HAMILTQN.DHID. 



THE 

AMERICAN 

TBrMne Water f leel 

Has recently been improved and sub 
lected to thorough tests by Jaraes 
Emerson, Holyoke, Mass., showing 
higher average results than any Tur- 
bine Wheel ever known. A full re- 
port may be obtained of STOUT 
MUXS & TEMPLE,Dayton. Ohio. 




THE TANITE CO., 

INVENTORS & BUILDERS OF SPECIAL 

MACHINERY CONNECTED WITH 

EMERY GRINDING. 

SOLID EMERY WHEELS, from 1 In. to 3 feet In diam . 

The Tanite Emxrt Wheel Is raplaly taking the place 

of ihefile and the Grindstone. If you wish to make Im- 

frovements In your Factory, Foimdry, Mill or Shop, 
ntroduceour EmervGrindiDar Macuinery, and note 
the saving on Fdes, Labor, and Wagps. A Judicious use 
of Tanlte Emery Wheels and Grinding Machinery will 
more than repay the cost In this year's work ! Nothing 
"ViWl shap€,reduce or remoce Metalso cheaply and quickly 
as a Tanlte Emery Wheel. The cutting points oi a Ole 
are steel, and each minute's use injures its cutting edges. 
A Tanite Emery Wheel never grovrs dull I Em* 
eryls a subetanceuarder than any metal! We have lately 
Introduced half a dozen new Styles of Machines for 
Emery Grinding. Prices : 915, tSO, 950. 960, 970, 975. 99fi, 
996, illO, 912S, »n't 9175. Send for Circulars and Photo- 
graphs to 

The Tanite Co., 

Btrondsbnrs, Monroe Co., Fa. 




LUBRIGATGRS. 

DREYFUS' transparent Self-act- 
in? 0:iers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
saving 75-95 per cent. The 8EIiF-ACT- 
ING liUBRICATOR for (Jyllndera Is 
now adopted by over 150 R. R. in th*» U. S., 
and by hundredsof stationary engines. 
NATHAN & DREYFUS, 108 Liberty St., N.Y. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER, ffi Center st.. N. Y. 



NEW YORK SAFETYSTEAM POWER CO. 

30 CORTLANDT-ST., NEW YORK. 

SUPERIOR 
STEAM ENGINES 

AND BOILERS, 

by special machinery 

& dnpllcatlon of parts. 

They are Sii/i!, Ecmomi- 

caL £atilv Mtmagei, and 

not liable to dermuK- 

mem. Their COMBIN- 

m> ENGINE AND 

BOILER is 

peculiarly ad» 

apted to ail 

pnrposcsre. 

luiring small 

power. More 

than 400 en- 

fines, from 2 to 
00 horse-pow- 
er, in use. Send 
ETjit for illustrated 
**^ circular. 




A. BOOK FOR THE PEOPIiE. 

Underground Treasures. 

HOTV AND WHERE TO FIND THEM. 

By Jas.Obtoh.A.M., Prof, of Nat. Hist. In VassarCoUege. 
A 1)ook for Land ffotdsrs. Farmers, Mechantcs, Specu- 
latorsJllTura and Laborers,&nd all.howererunsctentlflc. 
Telling them plainly how to seek for Mineral Trtaeurtf, 
how to recognize, distinguish, and to knOw their value. 
" WJtb a bit of window glass, a Jack knife, and common 
Benw, the owner of ' Undergrovnd Treasures * can dla- 
tmgnish nearly all the minerals In the United States." 
In cloth. tl.S0. Sent by mall, post paid, upon receipt of 
price. Circulars free. 

DUSTIN, OILMAN & CO., Bar ford, Csnn. 



IRON PLANERS, ENGINE LATHE.S 
Drills, and other Machinists' Tools, of superior qnal 
Ity, on hand, and finishing. For sale low. For Descrip- 
tion wid Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven, Conn. 




One copy, one year - 98.00 

One copy, six months . 1.5O 

One copy, four months - 1.00 

One copy of Scientific American for one year, and 

one copy of engraving, "Men of Progress" - 10.00 
One copy of Scientific American for one year, and 

one copy of " Science Record,'* for 1873 - - • 4.50 
Remit by postal order, draf or express. 
The postage on the Scientific American Is five cents per 

qaarter» payable at the office where received. Cana(L\ 

sabscrlbers most remit, irltb sabicrlptlon, 7Xi cents extrcv 

to pay postage. 
Address all letters and make all Post Office orders or 

drafts payable to 

MUKK & CO.. 

37 PiRff EC*^ VEW TOBV 



THE " Scientific American " is printed wltb 
CHA8. ENEU JOHNSON & OO.-B INK. Tenth and 
Lombard sts., fhiladelphla aod S9 Gold at. New York, 
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